Upstate! 


Ath Annual 


USC Upstate 
Research 


symposium. 


Sponsored by 
Staubli 
Spartanburg Regional 
Sodexho, Inc 
USC Upstate 


FOUNDED 1854 
WOFFORD 


COLLEGE 


April 11, 2008 


Message from the Program Committee: 


Welcome to the fourth annual meeting of the USC Upstate Research Symposium! The USC Upstate 
Research Symposium Series offers faculty and students the opportunity to showcase their current 
research, scholarly and creative activities while interacting with other researchers and community leaders 
from throughout the Upstate. This year’s meeting features presentations and posters from faculty and 
students from USC Upstate, Converse College and Wofford College, and is also attended by student 
groups from regional high schools and prominent business and community leaders. 

We would like to sincerely thank our sponsors: Staubli (our GOLD Sponsor), Spartanburg 
Regional Healthcare System (our SILVER Sponsor), Sodexho, Inc., and USC Upstate. Such 
support from prominent regional businesses and institutions is greatly appreciated and essential for the 
advancement of academic research in the Upstate. 

This year’s Symposium includes an impressive list of Keynote Speakers, including Dr. J ohn Stockwell, 
Chancellor of USC Upstate; Mr. Ingo Angermeier, President and CEO of Spartanburg Regional Healthcare 
System; Dr. Rosemarie Booze, Associate Vice President of Research of USC; and Dr. Michael Dorcas, 
Associate Professor of Biology, Davidson College. 

If you have any questions or comments about this Symposium Series, or would like to receive an 
additional printed copy of the most recent Symposium Proceedings, please contact Dr. Sebastian van 
Delden, (864) 503-5292, svandelden@uscupstate.edu. More information can also be found on the 
Symposium website: http://www.uscupstate.edu/ symposium. 


Once again, welcome! 
The Program Committee 


Sincere Thanks to our Gold and Silver Level Sponsors: 


The Staubli Corporation is the Gold Level Sponsor for the Fourth Annual USC 
Upstate Research Symposium. Staubli is a mechatronics solution provider with 
three dedicated divisions: textile machinery, connectors and robotics. With a 
workforce of over 3000, the company generates a yearly tumover surpassing 1 
billion Swiss francs. Originally founded 1892 as a small workshop in Horgen / 
Zurich, Staubli today is an international group with its head office in Pfaffikon, Car's 
Switzerland. Visit http://www.staubli.com for more information. po Riedel br 


INNOVATION 


The Spartanburg Regional Healthcare System is the Silver Level Sponsor for 
the Fourth Annual USC Upstate Research Symposium. The Spartanburg Regional Healthcare System 
offers a unique combination of world-class facilities, caring and dedicated 
Spa rtanbu 6:4) professionals, advanced technology and_ specialized treatment options. 


NY “Spartanburg Regional is more than a hospital, we're are a family of healthcare 

> \ providers who live and work in the Upstate. We're here to care for you when you 

YS need medical attention, but we're also here to help keep you well. We're your 

Re gional healthcare system, and we're with you for life.” Visit http://www.srhs.com for 
more information. 
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The Program Committee 


Dr. Sebastian van Delden, Symposium Chair, is an Assistant Professor of 
Computer Science and the Director of the Center for Undergraduate Research and 
Scholarship at USC Upstate. His research interests include Natural Language 
Processing, Computer Vision and Robotics. He has published works in the Language 
and Computers book series; The Journal of Data and Knowledge Engineering; The 
International J ournal of Artificial Intelligence Tools; the Lecture Notes in Artificial 
Intelligence book series; and several peer-reviewed conferences. 


Ms. Susan Hodge is the Senior Director of Development in the Office of 
Advancement at USC Upstate. She holds degrees from Smith College, the University 
of Michigan, and Duke University (MBA), and a Certificate in Financial Planning 
from Western Carolina University. A native of Spartanburg, she worked in corporate 
and international banking in New York City with Chase, Dresdner, Fuji, and 
LPC/ Reuters, and in Spartanburg with Wachovia. Her doctoral research area at 
Michigan was in early music. 


Dr. Peter Caster is an Assistant Professor of English at USC Upstate. His research 
interests include the study of race and gender in twentieth-century U.S. literature 
and film. His articles have appeared in English Language Notes, The Drama Review, 
Papers of the Bibliographic Society of America, and Technology in the College 
Classroom. He has also published a book entitled Prisons, Race, and Masculinity in 
Twentieth-Century U.S. Literature and Film and presented at numerous peer- 
reviewed international and national conferences. 


Dr. Neval Erturk is an Assistant Professor of Biology and the Co-director of CSI: 
Converse Summer Camps at Converse College. Her research interests include 
incorporating research into teaching through development of innovative, inquiry 
based cell biology, genetics and biochemistry projects, investigating genotoxic effects 
of pesticides in mammalian systems and investigating effects of abiotic stress on 
scavenging enzyme pathway. She is also a recent recipient of a Li-Cor Genomics 
Education grant for a DNA sequencer with AFLP capacity. 


Dr. Charles Reback is an Assistant Professor of Economics and Finance and 
Director of the Center for Economic and Community Development at USC Upstate. 
His research interests include financial economics and economic history. His current 
research projects include the impact that stadium naming rights have on companies’ 
stock market performance, gender difference in risk aversion on the television game 
show J eopardy!, and racial discrimination in late 19th and early 20th century real 
estate transactions. He has published research in Essays in Economic and Business 
History, and several conference papers. 


Dr. Caleb Arrington is an Associate Professor of Chemistry at Wofford College. 
His research interests involve understanding the photochemistry of small 
conjugated hydrocarbons. This work is primarily done by studying photochemical 
change in a low-temperature (20 K) environment. By observing the reactivity of 
molecules at low temperature the fast first steps of polymerization reactions at room 
temperature can be isolated and better understood. 
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Keynote Speakers 


Dr. John Stockwell, Chancellor of the University of South Carolina Upstate. Dr. 
Stockwell has served as Chancellor of the University of South Carolina Upstate since 
1994, leading the University toward its vision as one of the leading metropolitan 
universities in the Southeast. Chancellor Stockwell is leading the University toward 
completion of a 10-year master plan, approved by the USC Board of Trustees in 
1997, including multi-million dollar capital developments in classroom space, 
academic support facilities, housing, and athletics facilities. In addition, a number of 
campus beautification initiatives are underway, as is a $60 million highway 
infrastructure project surrounding and intersecting the campus. 


Mr. Ingo Angermeier, President and CEO of the Spartanburg Regional 
Healthcare System. Mr. Angermeier has more than 25 years of experience in health 
care and is a master's prepared Fellow of the American College of Healthcare 
Executives. He has had experience in both general and teaching hospitals and multi- 
specialty group practices both in urban and rural settings. From 1995 to March 
2001, he worked as CEO at Louisiana State University Medical Center. He was also 
an assistant dean and professor there. Prior to this, he was system executive vice 
president and chief administrative officer at Saint Francis Hospital in Tulsa, 
Oklahoma; executive vice president of St. Francis Hospital and Medical Center in 
Topeka, Kansas; associate administrator/ chief operating officer of Salina Regional 
Medical Center in Salina, Kansas; and senior vice president/ chief operating officer 
of Creighton-St. J oseph Hospital in Omaha, Nebraska. 


Dr. Michael Dorcas, Associate Professor of Biology at Davidson College. Dr. 
Dorcas was awarded the 2004 Environmental Educator of the Year in North 
Carolina by the North Carolina Wildlife Federation. Dr. Dorcas' research program 
focuses on the physiology, ecology, and conservation of amphibians and reptiles. 
During the last ten years, he has collaboratively secured substantial federal grant 
money to fund his research projects. His research program is interdisciplinary in 
nature and relies heavily on collaboration with students. Dr. Dorcas has published 
several book chapters and over 60 articles on the biology of amphibians and reptiles, 
the most recent of which include students as coauthors. His recent books include, A 
Guide to the Snakes of North Carolina, Davidson College, and Snakes of the 
Southeast, University of Georgia Press. 


Dr. Rosemarie Booze, Associate Vice President for Research at the University of 
South Carolina. Dr. Booze also holds the Bicentennial Chair of Behavioral 
Neuroscience in the department of psychology. Her research focuses on how the 
central nervous system adapts to injury and disease, delving into topics that include 
how stimulants affect the developing male and female brain, how the HIV virus and 
cocaine interact in the brain, the neurological basis of ADHD and the long-term 
consequences and mechanisms of early brain injury. 
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The Fourth Annual USC Upstate Research Symposium 


SYMPOSIUM SCHEDULE 
CLC Ballroom, USC Upstate 
http:// www.uscupstate.edu/ Symposium 


8:00am-5:00pm Registration / Sign In 
8:00am-8:30am Poster Setup 
8:30am-8:40am Opening Remarks, Dr. Sebastian van Delden, Symposium Chair 


8:40am-9:00am Welcome Address 
Dr. J ohn Stockwell, Chancellor USC Upstate 


9:00am-10:00am Session I: Politics and Government 
Session Chair: Dr. Timothy Dale, Assistant Professor of Political Science 


Facebook.com and MySpace.com: Critical Issues in Invasion of 
Privacy Laws 
Dr. Chioma Ugochukwu, Assistant Professor of Journalism, USC Upstate 


Cultivating Citizens through Community Outreach: Engendering Civic 
Awareness in a University Youth Program 
Kerrie-Ann Wilkins, Psychology Major, USC Upstate 


Black Panther Political Posters 
James Risher, Graphics Design Major, USC Upstate 


Executive Outcomes in Sierra Leone and Beyond 
Katherine King, Government Major, Wofford College 


10:00am-11:00am Session II: Posters 


Size-Frequency Distribution of Molluscs from a Pliocene Fauna, 
Florence, South Carolina 
Katie Pruiksma, Biology Major, USC Upstate 


USC Upstate Visual Resource Collection Development 
Dr. Rachel Snow, Assistant Professor of Art History 


Synthesis and Photochemical Reactivity of cis-hex-3-ene-1,5-diyne 
Ryon Hamilton, Chemistry Major, Wofford College 


A Numerical Study on Eigenvibrations In Two-Material Structures 
Jeremy Brown, Mathematics Major, USC Upstate 


Robot-Camera Orientation Recovery from the Optical Flow of High 
Interest Points in an Unknown Scene 
Frank Hardy, Computer Science Major, USC Upstate 
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Lucid Echoes 
Daniel Fowler, IDS Major, USC Upstate 


Discriminating to Sell: Discrimination in J ewelry Stores 
Jennifer Rayner, Psychology Major, USC Upstate 


Effects of High vs Low Dose Caffeine on Temporal Perception 
Dalene Prouty, Biology/ Psychology Major, Converse College 


2008 Senior Exhibition Catalog Design and Production 

Stephanie Huskey, Gregory Bradham, Holly Coupe, Rachel Dickey, Brian 
Hefner, Veronica Lewis, Brandon Pendred, and Derek Revan, Art Studio 
Majors, USC Upstate 


Hierarchical Clustering Support Vector Machines for Classifying 
Type-2 Diabetes Patients 
Dr. Wei Zhong, Assistant Professor of Computer Science, USC Upstate 


Relationship between the Leaf Age and Antioxidant Enzyme Activity 
Dr. Neval Erturk, Assistant Professor of Biology, Converse College 


11:00am-11:20am Keynote Address - Mr. Ingo Angermeier 
President and CEO of Spartanburg Regional Healthcare System 


11:30am-122:30pm Session III: Healthcare 
Session Chair: Dr. Becky Carr, Assistant Professor of Nursing 


Evolving SVM Based Feature Selection Systems for Large Healthcare 
Databases 
Dr. Rick Chow, Associate Professor of Computer Science, USC Upstate 


Influences of Leadership and Individual Differences on Nurses 
Response to Hospital’s Change to Magnet Status 
Dr. Steve Caldwell, Assistant Professor of Business, USC Upstate 


Semiparametric Additive Competing Risks Model 
Dr. Steve Hyun, Assistant Professor of Mathematics, USC Upstate 


Courageous Caring: A Transtheoretical Exploration of Caring Science 
and the work of Parker Palmer 

Dr. Cindy J ennings, Associate Professor of Nursing, USC Upstate 

Dr. Gayle Casterline, Associate Dean of Nursing, USC Upstate 


22:30pm-1:30pm Lunch 
Best Student Paper/ Poster Awards 


1:30pm-1:50pm Keynote Address - Dr. Rosemarie Booze 
Vice President of Research at USC 
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2:00pm-3:00pm Session IV: Technology and Life Sciences 
Session Chair: Dr. Melissa Pilgrim, Assistant Professor of Biology 


Initial Steps to Voice-Guided Robotic Manipulation 
Ben Overcash, Computer Science Major, USC Upstate 


Prevalence of the Large Liver Fluke, Fascioloides magna, in the 
White-tailed Deer in South Carolina 
Dr. Edna Steele, Associate Professor of Biology, Converse College 


Investigation of the Genotoxicity of the Pesticide Sevin 
Kimberly Shorter, Biology/ Chemistry Major, Converse College 


Assessing the use of Artificial Structure in a Fragmented Landscape: 
Herpetofauna as a Case Study 
Jared Ballenger, Biology Major, USC Upstate 


3:10pm-3:30pm Keynote Address - Dr. Michael Dorcas 
Associate Professor of Biology, Davidson College 


3:40pm-4:40pm §$$Session V: Discovery and Data Analysis 
Session Chair: Dr. Mary Lou Hightower, Assistant Professor of Art Education 


Enhancing Reading Comprehension and Literacy in First-Year 
College Students Through the Use of a Student-Led Conference 
Anthony DeClue, IDS Major, USC Upstate 

The Magi’s Journey through Art: the Portrayal of the Magi in Kitsch 
Art 

Elise Stuck, Studio Art / English Major, Converse College 


Towards Generalization with Action Rules Mining 
Dr. Angelina Tzacheva, Assistant Professor of Informatics, USC Upstate 


Reactions to Disappointing Performance Outcomes in Manufacturer- 
Distributor Relationships 
Dr. Amy Cox, Professor of Business, Converse College 


4:40pm-5:00pm Best Student Presentation Award 
Closing Remarks; Poster Break Down 
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Facebook.com and MySpace.com: 
Critical Issues in Invasion of Privacy Laws 


Chioma Ugochukwu 
Department of Language, Literature and Composition 
USC Upstate 
800 University Way, Spartanburg, SC 29303 
cugochukwu@uscupstate.edu 


Keywords — Invasion of Privacy, Social Networking, Media 
law 


Invasion of privacy laws in the United States consist of 
four major torts including: intrusion, publication of 
private facts, false light, and appropriation. Experts 
agree that when dealing with invasion of privacy, 
particularly intrusion, the most important legal question 
is whether a plaintiff enjoyed a “reasonable expectation 
of privacy.” In this paper, the author uses this important 
principle to investigate privacy issues with regards to 
students’ use of two social networking _ sites- 
MySpace.com and Facebook.com. 

MySpace.com and Facebook.com are extremely 
popular social networking sites among college and high 
school students. The two sites boast large numbers of 
daily subscribers who are made up of individuals 13 
years and older. MySpace.com, for instance, is listed as 
the sixth most visited website in the world and the third 
most visited site in the United States (Alexa). The rival 
website, Facebook.com, is also among the most popular 
sites on the web. Forbes magazine’s list of the world’s 
richest people names 23 year-old Mark Zuckerberg, the 
creator and CEO of Facebook.com, as the youngest self- 
made billionaire in the world with his net worth of $1.5 
billion (Schwanhausser, 2008). 

While Zuckerberg’s Facebook users were initially 
restricted to college students, today, the site is open to 
anyone who is at least 13 years old. Facebook’s internal 
report shows that the site has over 64 million active 
users with 250,000 new registrations per day since 
2007. The report also suggests that Facebook is the sixth 
most trafficked site in the U.S. and has the number one 
photo sharing application on the web (Facebook.com). 
This makes it a very popular site for uploading pictures. 

The popularity of Facebook.com and MySpace.com 
has generated concerns about the safety and privacy of 
subscribers, especially teen subscribers. Some features 
on the websites including the now revamped Newsfeed 
and Mini-feed features on Facebook.com are seen by 
some as capable of stripping subscribers of their privacy 
and promoting a “tabloid” culture. The Center for 
Missing and Exploited Children has reported more than 


2,600 incidents of adults using the Internet to entice 
children (CBSNews, 2006). As a result, parents and law 
enforcement officials worry that sexual predators lurk 
on these networking sites and take advantage of the 
personally revealing pages created by teenage 
subscribers. There are also reports of teenage girls 
whose disappearance and/or deaths have been linked to 
older men they met on social networking sites. 

A CBS news story, for instance, reported the death 
of a 14-year-old New Jersey girl, Judy Cajuste, who 
reportedly told her friends that she met a man in his 20s 
through MySpace.com. CBS also reported that a 15- 
year-old girl who died in Northern California was 
allegedly active on MySpace until the day she 
disappeared (CBSNews, 2006). 

These kinds of reports were probably reasons why 
attorney generals in eight states sent a letter to 
MySpace.com asking the company to provide data that 
would help these states monitor the activities of 
registered sex offenders on the site. The letter noted that 
the AGs were concerned that “sexual predators are 
using MySpace to lure children into face-to-face 
encounters and other dangerous activities” (McCarthy, 
2007). As a result, the attorneys wanted MySpace to 
furnish them with information on the number of 
registered sex offenders found with accounts on 
MySpace.com; how the company is working to remove 
the sex offenders from the site; as well as how 
MySpace.com notifies members who may have 
communicated with sex offenders. 

MySpace employees initially refused to turn over 
the information citing the terms of Electronic 
Communications Privacy Act of 1986, but eventually 
reached an agreement with the AGs to turn over the 
requested data (McCarthy). However, the issue of users’ 
privacy on social networking websites continues to be a 
subject of interest among media law experts. When 
students post personally identifiable information online, 
are they legally entitled to privacy protections? Do 
students take a risk when they post compromising 
pictures and information on social networking sites? 
Could these students potentially face consequences 
including expulsion from school, loss of jobs, 
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suspension from varsity sports, expulsion from 
fraternities or sororities because of the information on 
profiles created from their personal computers? 

Using a variety of research methods, this author 
examines these privacy concerns. The methods include 
interviews with media law experts and_ school 
administrators, content analysis of specific pages on 
social networking sites, and focus group discussions 
with high school and college students who have active 
sites on Facebook.com or MySpace.com. Some of the 
questions explored in the study include: 


¢ How invasive is the “newsfeed” and “mini-feed” 
service used on Facebook.com and have these feeds 
turned into the “tabloids of choice” for students? 

* Do students recognize the kinds of information that 
could make them vulnerable to predators and identity 
thieves? 

¢ Is it legal for college administrators to gain access to 
pages created from students’ personal computers and 
punish students for photographs and information 
deemed inappropriate? 

* How do students react to these practices and do they 
consider such practices invasive? 

* How do students who belong to fraternities and 
sororities react when information on their sites are used 
by national organizations to punish individual chapters, 
and are these ways of gathering information permissible 
under the law? 

* Is it legally permissible for potential employers to use 
information obtained from social networking sites 
against students who apply for jobs and what are 
students’ attitudes toward this issue? 

* Is it legally permissible for college administrators to 
expel student athletes from varsity teams because of 
inappropriate photographs such as those showing them 
holding alcohol on personal sites, and do students 
accept such sanctions? 

e Are there legal protections under the invasion of 
privacy tort for individuals whose photographs are 
posted by friends or acquaintances without their 
permission? 

¢ What are the privacy concerns that are posed when 
social networking sites allow people to post comments 
on users’ walls without the users’ permission? 

¢ What are managers of social networking sites doing to 
alleviate privacy concerns on their websites? 


This paper is a work in progress, so the findings are yet 
to be determined. However, the author hopes to acquire 
a rich data that will shed more light on the question of 


invasion of privacy concerns as they relate to social 
networking sites. 
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Cultivating Citizens through Community Outreach: Engendering Civic 


Awareness in a University Youth Program 


Kerrie-Ann Wilkins}, J ennifer Parker!, Timothy Dale? 
1Department of Psychology and 2Department of History, Political Science, Philosophy and American Studies 
USC Upstate 
800 University Way, Spartanburg, SC 29303 
{kgwilkins, jparker, tdale}@uscupstate.edu 


Abstract — A Youth Leadership Institute Project was 
conducted at USC Upstate to promote essential skills deemed 
necessary for future civic engagement and political identity. 
The program and curriculum followed a framework that 
suggests that underlying civic skills are necessary to foster 
civic engagement among youth. Building on this theory, this 
study illustrates that civic engagement requires a 
developmental and educational process. Adolescence is a 
primary time for identity exploration and formation, which 
makes this stage an optimal time to engender civic awareness. 
A diverse group of 49 youth ranging in age from 14 to 17 
participated. Results from the project demonstrate that when 
evaluating the significance and success of youth civic 
engagement programs, an account must be made for both the 
developmental and cognitive capacities developed within. In 
pursuing projects such as ours on university campuses and 
beyond, psychologists and political scientists should work 
together to measure their outcomes in terms of these 
variables. 
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INTRODUCTION 


The decline of civic engagement is well documented by 
political scientists. Research explaining this decline is 
usually motivated by an interest in determining how 
civic life can be revitalized. If democratic society 
requires an engaged citizenry, and civic engagement is 
on the decline, then as advocates of democracy we are 
committed to finding ways to renew civic involvement. 
Our next step as scholars has thus involved pursuing 
research and avenues for civic re-engagement. This 
problem and project seems most important among 
youth, who are classically and increasingly disengaged, 
but who will shape the landscape of future civic life. In 
fact, as traditional civic bonds are eroded, youth will 
either need to acquire and cultivate new bonds, or we 
risk an even greater decline in civic engagement among 
this demographic. 

Though civic engagement is in decline [1], several 
avenues can be pursued to address this decline. One 
significant avenue regards civic engagement among 
youth, since it has been shown that engendering civic 
roots in adolescent years strongly correlates to 
citizenship in adulthood [2]. This can be accomplished 
in several ways, including actively involving youth in 
community affairs [3,4], organized activities in schools 
[5], and in volunteer programs that emphasize a 
collectivist way of achieving goals [6]. [3] argues that 
an ‘appreciation for polity’ develops in adolescents as 


they participate in these organizations and activities. In 
addition, these activities help to foster a sense of 
belonging and an awareness of being part of a 
community. Thus, civic activities help adolescents 
develop elements of a civic identity that will expand 
civic engagement into the future. Programs that engage 
youth in the community not only contribute to a thriving 
community but also to the development of that young 
person [7]. We presuppose this research, and understand 
that organized youth activities exploring social 
problems within the broader community facilitate the 
development of a broader social understanding and 
provide a rich context for development of political 
identity. These activities promote a _ greater 
understanding of the self in a world context leading to 
the formation of values that include a_ greater 
responsibility to society, and to the development of 
essential skills necessary for civic engagement. 

Prior research in youth development has focused 
more on risky behavior of youth and costs of these risks 
to the individual and to society. In recent years some 
social theorists have begun to view youth as community 
assets and focus on youth engagement in the 
community. This approach focuses on development of 
skills that aid in identifying, analyzing and acting on 
issues relevant to youth. In this model, adults do not 
necessarily assume the lead in youth activities; rather 
they mentor and facilitate opportunities for youth to lead 
[8]. 

Given the research indicating a decline in civic 
engagement, and evidence that this decline can be 
addressed, we believe that an additional responsibility 
of scholars, and the wider academic community, is to 
pursue initiatives to revitalize civic engagement among 
youth. Universities are uniquely equipped with 
resources that can promote engagement in communities. 
If applied correctly, initiatives utilizing these resources 
will allow us to apply and test civic engagement 
research, and better understand the civic skills and 
knowledge to increase the propensity of youth to be 
civically engaged. 

Following the model proposed by social theorists, 
this youth leadership project provides a university 
setting where youth can identify relevant issues in their 
community and the world, and apply critical analysis to 
problem solving. This method is expected to foster 
development of essential skills needed for future civic 
engagement and political identity. 
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Il. DEVELOPMENTAL CHARACTERISTICS 
NEEDED FOR CIVIC ENGAGEMENT 


From a developmental perspective, adolescence is an 
optimal time to learn skills that facilitate civic 
engagement. At this stage in the lifespan, youth are 
actively engaged in the process of identity exploration 
and formulating a cohesive identity, which involves a 
deeper understanding of self, social relationships and 
society, and deciding which values held by society, will 
be accepted as one’s own [9]. 

Developmental psychologists in recent decades 
have moved from a focus on individual growth to an 
emphasis on the contextual influences on development 
[10]. Thus civic involvement becomes an important 
context for consolidating an identity that includes 
political/civic development. The inclusion of civic 
engagement in youth programs incorporates greater 
social responsibility and political values into the identity 
process and contributes to positive social relationships 
[3]. 

Several characteristics of development underlie the 
formation of skills necessary for civic engagement. One 
of these characteristics is a level of identity formation 
that includes a connection to society. [11] investigated 
the types of developmental experiences related to five 
categories of youth activities. These authors utilized the 
Youth Experiences Survey (YES) [12] to assess the 
impact of youth activities. They found higher rates of 
learning experiences reported in youth activities when 
compared to time in school or time spent hanging out 
with friends. Youth participating in these activities 
reported high rates of personal development in the area 
of identity exploration, identity reflection, leadership 
and linkage to community when compared to youth 
involvement in academic activities, sports, or 
performance and fine arts. 

Another characteristic according to [13] that 
directly correlates to civic engagement is trust. Flanagan 
defines trust as “the belief that others are fair, that they 
will not take advantage of us, although they could.” 
Trust is the product of having a sense of security in 
infancy. This feeling is then nurtured by our 
environments and caregivers and _ evolves into 
individuals having a trustworthy disposition. [9] deemed 
this trait as fundamental to the development of a healthy 
individual. Accordingly, [14] describes trust and civic 
engagement as a “virtuous cycle,” that is, each 
emphasizes the other. He further states that, 
involvement in volunteering is carried out by those who 
trust others and _ this participation increases 
trustworthiness. [13] also found that adolescents who 
were engaged in their community had higher levels of 
trust than their disengaged cohorts. She concludes by 


stating that fostering social trust is a source of civic 
hope and engagement. 

According to [15] initiative is a necessary 
characteristic for positive developmental experiences 
such as leadership and civic engagement. He analyzed 
positive youth development across several contexts and 
focused on the development of initiative, which requires 
intrinsic motivation, concerted engagement in the 
environment, and effort directed toward a goal. [15] 
reports that structured voluntary youth activities provide 
a more fertile context for the development of initiative 
when compared to school experience and_ social 
experience with friends. Therefore, structured youth 
activities may be especially suited for the development 
of civic engagement. 


Ill. SKILLS ACQUIRED FROM YOUTH 
ACTIVITIES 


Political scientists and psychologists have identified key 
roots of civic engagement among youth, and the skills 
required to facilitate and sustain this engagement. One 
such study by [16] proposes that involvement in civic 


organizations will have a two-fold impact on 
adolescents. To begin with, it familiarizes youth to the 
organizational practices needed for adult civic 


engagement and this involvement now aids in civic 
engagement being integrated into their identity. In 
adhering to the policies of their organizations, 
adolescents are introduced to one of the principal skills 
needed for civic engagement in adulthood. [6] states 
that involvement in organizations results in the 
development of necessary civic skills, they include 
working in groups, organizing others to accomplish 
tasks, communicating and working out differences. 
Service brings about awareness that society is the result 
of human actions, whether political or moral. In 
addition, it dispels the idea that adolescents are too 
young to cause a change. To ensure that adolescents 
engage in civic skill building activities, [6] suggests that 
minor modifications need to be made to programs. 
Instead of telling them of society’s problems and ways 
to fix them, facilitate students in identifying these 
problems an allowing them to come up with solutions to 
alleviate them. [6] states that by these minor 
restructuring, youth acquire such skills as: “voicing 
one’s opinion, expressing interest, and _ reaching 
consensus about an action.” 


IV. DESCRIPTION OF PROGRAM, ACTIVITIES, 
CIVIC SKILLS, CIVIC KNOWLEDGE 


The Youth Leadership program and curriculum 
followed [7] framework, which suggests that underlying 
civic skills are necessary to foster civic engagement 
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among youth. We find that these developmental skills 
are cultivated even more successfully when practiced in 
the context of civic activities that include the 
transmission of civic knowledge. For example, 
awareness of community problems, knowledge of the 
avenues for addressing these problems, and appreciation 
of the efficacy of specific solutions all essentially 
contribute to the increased likelihood that youth will 
become civically engaged. Building on this theory, our 
case study illustrates that civic engagement requires a 
developmental and educational process. Scholars and 
university communities can offer productive 
contributions to this process through programs such as 
the project presented in this paper. 

The Youth Leadership Summer Institute 2007 was 
a weeklong residential workshop carried out at the 
University of South Carolina Upstate. A Housing and 
Urban Development Community Outreach Partnership 
Center Grant funded the project, which was designed to 
engage disadvantaged youth from  Spartanburg’s 
Southside into the community and provide an 
opportunity structure for leadership development. Prior 
research indicates that disadvantaged youth have fewer 
opportunities for community involvement. This may be 
due to a lack of resources in disadvantaged communities 
to develop and sustain programs. Furthermore, the 
families of these youth are less likely to model civic 
involvement [8]. This pattern is demonstrated in 
adulthood with less civic engagement in disadvantaged 
groups. 

A total of 49 participants (25 males, 24 females) 
were selected from 6 different high schools in 
Spartanburg County. The ages ranged from 14-17 with a 
mean age of 15.9. Of the 49 students selected 26 were 
African American, 17 Caucasian American, 2 Asians, 2 
South Africans (1 black and 1 white) and 1 other. 
Recruitment and inclusion of underserved youth from 
the Southside of Spartanburg was a priority goal of the 
program. Approximately half of the participants that 
were selected met the geographic criteria. 

Overarching program goals were enhancing the 
identity process through increasing social understanding 
from local and global perspectives and teaching civic 
skills necessary for engagement. Another primary goal 
was to empower the youth to see themselves as agents 
of change. One of activities generated awareness and 
discussion of local and global problems that impact the 
present and future of the youth. By devising solutions 
that could be implemented now, the notion that they 
were too young to make a difference was dispelled. The 
youth were divided into groups at the inception of the 
program that reflected a wide range of diverse 
backgrounds. They carried out most of the activities in 
these groups; this was designed to promote teamwork 
and collective identity formation. 


According to [13] meaningful connections to others 
assists with the formation of a collective identity which 
in turn leads to lifelong civic participation. To that end 
trust and team building activities were the focus in the 
early part of the week along with an interactive 
workshop on leadership and values. This was then 
followed up with activities that brought about awareness 
of issues in the local community as well as in the global 
community. One planned activity was a visit to an 
impoverished area of Spartanburg, where many had not 
previously traveled. This tour was led by a local 
politician who has spent his career researching the 
illegal disposing of waste and chemicals that took place 
in this community and the resulting health problems 
experienced by the residents. Another activity was a 
poverty simulation, where participants experienced food 
allocations relative to a worldview. Additionally, the 
youth engaged in an interactive videoconference with 
students from Pretoria Girls High School in South 
Africa, discussing similarities and differences in 
problems faced and solutions to mitigate them. 

Table 1 is an expansion of [6] framework. In 
addition to civic skills and underlying skills presented in 
[6] framework, we feel that more can be gained by 
engaging in community-organized activities. Along with 
civic skills and underlying civic skills, adolescents 
develop capacities that are vital component in 
engendering civic engagement in adulthood. As a result, 
we added two other columns, and cited examples of 
how our program aided in gaining this civic 
development. Such examples are, awareness about 
diversity, and enhanced critical thinking. By gaining 
this development, civic engagement can now be 
incorporated into their identities and partaking in these 
activities will lessen the decline of civic engagement. 
Researchers [6, 3] have observed that youth who 
participate in their adolescent years are more likely to 
become civically engaged in adulthood. We also believe 
that the acquisition of civic knowledge can further be 
divided into developmental and cognitive aspects. As 
the knowledge one gains can help in the development of 
the youth, such as learning teamwork and enhancing 
critical skills as well as further the cognitive maturation 
by increasing their understanding of politics and 
developing leadership skills. 


V. CONCLUSIONS 


The Youth Leadership Institute Program was a 
demonstration of the application of the research on 
youth civic engagement. Many researchers have argued 
that adolescents need an environment that will foster the 
growth of civic skills to engender citizenry in 
adulthood. In addition to achieving this, our literature 
divides the civic development gained into the 
developmental and cognitive requirements for 
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cultivating civic engagement. We believe that a 
distinction between the two is needed as the acquisition 
of any civic skill impacts one’s development and 
cognition in separate ways. With this differentiation, 
program organizers will be able to gear their activities 
to facilitate the engendering of specific civic skills. We 
also hoped to provide a model for future applications of 
other university initiatives and programs that strive to 
cultivate civic engagement. As well as, offer an avenue 
for future research, including the efficacy of such 
programs, follow-up research, tracking, and identifying 
successful and unsuccessful community outreach and 
youth civic engagement activities. 

The interdisciplinary approach of recent civic 
engagement research should continue to be instructive. 
Our project and results show that when evaluating the 
significance and success of youth civic engagement 
programs, an account must be made for both the 
developmental and cognitive capacities developed 
within. In particular, we find that the activities and 
capacities that develop common bonds deserve the most 
attention. Projects such as ours are pursued on 
university campuses and beyond; psychologists and 
political scientists should work together to measure their 
outcomes in terms of these variables. As our measures 
become better defined, and our samples become larger, 
we should expand our understanding of ways to 
improve civic engagement among youth. 
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TABLE 1. Developing Civic Capacities in Youth 
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Abstract- In 1966 Oakland California, Huey Newton (1942- 
1989) and Bobby Seale (1936- ) founded the Black Panther 
Party for self-defense. The Panthers practiced militant self- 
defense against the U.S. government, and fought to set up 
revolutionary socialism through mass organizing and 
community based programs. The Panther organizations are 
some of the first groups in the U.S. to struggle for ethnic 
minorities and working class emancipation. The Black 
Panther Party used posters as political art and propaganda to 
catch the attention of blacks. For example by depicting the 
panthers in black leather jackets and warrior face paint. The 
Panthers revolutionary artist Emory Douglas (1943- ) used 
intense rhetoric such as “Power to the People” and “Black 
Power” in his artwork. The Fist of Glory (1960) for example, 
is an iconic symbol, which derived from the revolutionary 
slogan “Black Power” coined by former Black Panther 
Stokely Carmichael (1941-98). The Fist of Glory (1960) was 
one of the most profound images Douglas (1943- ) used. The 
“Fist” was representative of power, glory and history among 
the Black Panther Community. This talk explores how 
Douglas (1943- ) forged a new path in the visual arts. 
Specifically, he took art out of the realm of elite and 
disinterested aesthetic contemplation and into the streets 
where it played a central role in unifying of Black 
communities politically and ideologically. This revolutionary 
concept honors Douglas (1943- ) for making art that mustered 
people into action and publicized the notion of Black 
empowerment. 


Keywords — Emory Douglas, African American Studies, 
Political Art, Black Panther Party, Revolutionary. 


INTRODUCTION 


According to Sam Durant the Panthers were sometimes 
seen as violent militants explained: “If one were only to 
know the party through mainstream media accounts, one 
would think that they were violent terrorist bent on the 
armed overthrow of the government and_ the 
extermination of the white race.”[1] The Panthers 
political posters were not designed to induce violence or 
hatred, only empowerment. Emory Douglas’s art 
documented political beliefs of the Black Panther Party 
and the plights that plagued most African Americans 
such as poverty, police brutality and overall social 
injustice problems that African Americans believe to 
have been caused by the government and the police 
state. The Panthers believed a police state is when the 
government exercises rigid and repressive controls over 
the social, economic and political life of minorities. 


In an effort to spread their message more 
efficiently, the Black Panther Party started their first 
paper called The Black Panther Newspaper in the early 
60s. This newspaper was influence by a much earlier 
African American paper called The Black Press 
Newspaper, which was started in Chicago in 1913 by a 
group of middle class blacks. In Stanley Nelsons 
“Soldiers without Swords” Journalist Vernon Jarrett 
stated “white America ignored blacks, to the point that 
blacks really didn’t live, die, or get married. African 
Americans were only mentioned if and only if a black 
person committed a crime against a white person.” [6] 
Inspired by the power and knowledge of the Black 
press, Newton (1942-1989) and Seale (1936- ) used the 
Black Panther Newspaper as the Panthers’ new 
information outlet. This paper would spread the 
Panthers message throughout the African American 
community, and help advance the Black Panthers and 
their movement up until the 80s when the Panther 
movement all but diminished. 


II. PURPOSE OF PANTHERS POLITICAL ART 


Douglas (1943- ) became the Minister of Culture and an 
important political artist for the Panthers, with the help 
of inspiring artist who were his students. They created 
illustrations based on societal issues that oppressed 
African Americans, such as corrupt police stations. In 
most of Douglas’s posters the police officers and other 
authoritative figures are depicted as pigs. For example, 
Douglas’s “Community Control of Police” (Fig 1) 
depicts a pig caricature that exploded into fragments, 
which illustrates the frustration with unlawful racist 
police behavior in the black communities. [1] 
Interestingly this form of imagery was first seen in 
“The First International Dada Show” of the 1920s. This 
show was made up of Dadaist works and featured an 
instillation piece that depicts a police officer as a pig 
hung on a noose (Fig 2) this could be where Douglas 
(1943- ) got the idea of depicting authoritative figures as 
pigs. At the very least the two groups despite their 
difference, show the good of revolutionizing society. 
In the 60s The Panther’s political art was seen through a 
variety of media, including newspaper illustrations and 
posters. Before the Black Panther Newspaper the 
Panthers would post their illustrations and _ articles 


Sponsors: 


Staubli, 


Spartanburg Regional, 


Sodexho, USC Upstate 


Page 16 


April 11, 2008 


anywhere the public would be most likely to see them, 
such as restaurants or on the sides of buildings. The 
Panther’s artists did not need or want to show their work 
in art galleries or museums, because their message was 
most effect in ordinary places; they felt as if the black 
community was their gallery. [1] 

Most African American neighborhoods were 
poverty stricken due to the lack of job opportunities 
accessible to blacks during this time. The majority of 
minorities were denied job opportunities because of a 
racially biased American society. For these reasons 
police brutality, violence, drugs, and poverty plagued 
the streets of most African American communities. The 
Panthers’ political art questioned why? A society 
induced by oppression in the form of racism by 
authoritative figures like President Nixon, whom the 
Panthers’ referred to as “Fascist.” [1] 

The Panthers’ political posters were mainly focused 
on their political successes, and a restructuring of the 
community that had been destroyed by riots and police 
brutality. Most of the Panthers were targeted and 
subjected to police brutality, which was a reoccurring 
subject matter in Douglas’s art. For example, his image 
“Bobby Seale being bound and gagged” November 8, 
1969 (Fig 3), shows Seale bound and gagged while 
being abused after demanding the right to self- 
representation after being arrested for threatening 
President Nixon. He refused the courts appointed 
attorney assigned to him, because he felt the attorney 
assigned to him was a racist and would purposely 
overlook evidence. [1]Most of the Panthers political art 
reflected the different circumstances faced by 
minorities, particularly the black community. The 
scenes depicted in the Black Panther political posters 
were scenes of revolution often times based on a 
Malcolm X’s quote “By any means necessary” [5]. The 
Panthers saw violence as necessary in order to be free to 
live. 

Douglas’ Newspaper illustration, “BY ANY 
MEANS NECESSARY UNLESS YOU GOT 
SOMETHING BETTER” 1970 (Fig 4), this illustration 
shows a person waiting by a window with a bucket of 
lye and acid, as the police (depicted as pigs) walk by. 
This piece illustrates the Panthers’ feelings about 
unlawful police raids in the black community, and the 
black community’s intent to use violence to protect 
themselves if necessary. 


Ill. FUTURE INFLUENCES 


The Panthers political art has had a major impact on 
today’s society. For instance, the socially conscious rap 
group Dead Prez bases their work on the black 
liberation movement. The Dead Prez CD “Lets Get 


Free” (2000) (Fig 8) depicts adolescent Africans 
Natives with sticks and rocks in their hands prepared for 
battle. This imagery is similar to Douglas’s October 
1976 piece “The Talking is over” (Fig 9) which shows 
two young Africans fitted with guns and knives and 
prepared for a revolution as well. Both pieces signify 
the unification of African Americans and their desire to 
liberate themselves “By any means necessary” [5], in 
this case through violence. Rap groups such as NWA 
(Niggas With Attitude), and Public Enemy helped carry 
the Black Power movement into the late eighties to 
early nineties with controversial songs such as Public 
enemies “Fight the Power”, a song slated on blacks 
taking social problems into their own hands, taking 
control of the black community and liberating it. NWA 
and Dead Prez show how much influence the Panther’s 
political movement and art has had on today’s black 
youth. 


IV. CONLUSIONS 


Black Panther political art was an art form that inspired 
more than the black community. The Panthers Political 
art started as a form of expression of pain and anguish 
amongst blacks and eventually sparked an international, 
revolutionary state of mind within all minorities. 
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| COMMUNITY CONTROL 
OF POLICE 


Emory Doughss, poster from The Black Panther, February 7, 1970, offset lithograph, 
Collection of the Center for the Study of Political Graphies, Los Angeles, © Emory 
Douglas, digital imaging by Echelon 
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INTRODUCTION 


Executive Outcomes -a private military firm founded by 
South African Defense Forces veteran Eeben Barlow - 
entered war-torn Sierra Leone in 1995 with a contract 
negotiated by President Strasser. EO quickly restored 
order against brutal rebel forces known as the RUF. EO 
accomplished its humanitarian mission with greater 
efficiency than later UN forces. However, critics ask 
why long term peace was not established and question 
the mining concessions given to a brother company of 
EO. 

On paper, EO disbanded in 1999. However, 
journalists and scholars have continued to unearth 
evidence that the firm merely devolved into a larger 
corporate network while continuing to carry out dubious 
operations. The answers can be found in an office 
building in London. 


II. SIERRA LEONE BEFORE THE 
ENTRANCE OF EO 


Since independence from Britain in 1961, Sierra Leone 
has been a perpetually weak state largely because of the 
numerous ethnic groups. Rulers were unable to 
consolidate power and relied on bribing tribal chiefs, 
which created a corrupt central structure. 

War spread from Liberia to Sierra Leone in 1990 
when Charles Taylor, Liberia’s most prominent warlord, 
aided in the creation of the Revolutionary United Force 
(RUF). This group of dissident Sierra Leoneans began 
seizing territory along the border with Liberia in 1991. 
In 1995 the RUF took two diamond mines that had been 
the basis of the government’s revenue. In addition the 
RUF closed road traffic, preventing trade and 
transportation of goods. The ensuing economic collapse 
meant that many soldiers went unpaid and consequently 
became part-time soldiers, part-time rebels, earning the 
name of “sobels”. The state’s monopoly of violence was 
quickly disintegrating. 

By April of 1995 President Strasser brought in the 
military provider firm EO. 


Ill. EO IN SIERRA LEONE 


Upon its arrival in Sierra Leone, EO began a three 
week, vigorous training course for the army of Sierra 
Leone. 

The initial one-year contract with EO called for the 

military firm to repel the RUF from Freetown, protect 
the Kono diamond district, and open the roads to 
Freetown for transportation of food and supplies. In 
nine days, the rebels were driven from the capital into 
the depths of the jungle. The arrival of 200 additional 
personnel allowed EO to force the RUF from the 
diamond fields in just two more days. At this, the 
government signed a second contract with EO, 
extending their stay indefinitely. 
Using a small number of personnel combined with 
exceptional air power, EO acted primarily as a force 
multiplier, with any direct combat predominantly taking 
place during the earliest stages of the war, largely 
during efforts to repel rebels from Freetown. For greater 
mobility, EO entered Sierra Leone with no weapons, 
uniforms, or armored vehicles of its own, but instead 
depended upon the government for the provision of 
these. 

The military success of EO hinged on four things: 
air power, intelligence capabilities, civilian support, and 
the Kamajors. 

The air support that EO brought to Sierra Leone 
was instrumental in the success of defending Freetown 
and retaking the Kono diamond district. Ibis Air, a 
private firm, consistently acted in conjunction with EO 
in its operations throughout Africa; its pilots drove the 
RUF into the jungle from their advantageous location 
near Freetown during the first month of EO’s presence. 
Whether EO contracted Ibis Air or Ibis Air earned a 
separate state contract still remains unclear. The 
supplementary nature of EO’s airpower to the combat 
forces of Sierra Leone was vital. The air specialists not 
only assisted in ground operations, but also conducted 
intelligence operations. The planes engaged in aerial 
and infrared reconnaissance missions, which allowed 
EO to identify the location of enemy camps. 

From the moment of its entrance into Sierra Leone, 
EO also used its own intelligence operators to identify 
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dependable informants, who were then provided with 
training and communications equipment. EO had radio 
operators who listened to and jammed RUF 
communications as well. 

EO continually sought to win the support of the 
civilians of Sierra Leone. Eeben Barlow said, “We train 
our soldiers to behave with the locals and not to become 
their enemy... we build trust and acquire more 
intelligence.” | Howe wrote, “EO reduced outside 
criticism and gained valuable internal support and 
information with generally good behaviour towards 
African civilians and minimal civic action.” For the 
duration of its engagement, EO avoided noticeable 
violations of human rights and accusations of 
mistreatment. 

Its popularity among civilians enabled EO to use a 
locally based network of hunters, the Kamajors. This 
decreased the dependence of EO on the formal army of 
Sierra Leone that was still pervaded by corruption. 

As professional hunters, the Kamajors were 
familiar with the terrain of the jungle and possessed the 
skills necessary to navigate the area. In addition, the 
Kamajors were able to provide EO with tactical 
intelligence and political capital through their easy 
relations with paramount chiefs of ethnic groups. 
Equipped by EO with ammunition and_ radio 
communications devices, the Kamajors were then sent 
to the jungle where they carried out ground attacks, with 
the support of EO’s air power, on the RUF bases located 
there. 

By February of 1996, stability had been essentially 
achieved in Sierra Leone. Elections were scheduled. 
Elections were not affected when a coup overthrew 
Strasser and subsequently took place as planned. Ahmed 
Kabbah was elected president. A combination of 
international pressure, expectation of an international 
peace-keeping force, and terms of the cease-fire with 
the RUF led Kabbah to end the contract with EO. In 
January of 1997, EO left Sierra Leone. 

The sum total of the contracts between EO and the 
government of Sierra Leone amounted to $35 million, 
or about $1.5 million per month for the twenty-one 
months that EO was present in Sierra Leone. This was 
less than one-third of the government’s defense budget 
and a comparatively better deal than the $47 million that 
the government later paid to UN peacekeeping troops 
for an eight month deployment. 

In January of 1997, when EO left Sierra Leone, 
payment totaled only $19,500,000 of the initial $35 
million. 


IV. EO AFTER SIERRA LEONE: BEGINNING, 
END, AND RESURRECTION 


In response to regulations passed by the government of 
South Africa under Nelson Mandela, EO closed its 
doors in January of 1999. The Regulation of Foreign 
Military Assistance Act (FMA) compelled private 
military companies registered or incorporated in South 
Africa to first obtain permission to offer services to 
foreign clients and to second reapply after approval for 
permission to actually supply the offered services. 

The end of EO returns us to its beginning. EO was 
founded as part of a larger holding corporation known 
as SRC, Strategic Resources Corporation. The UK- 
managed group conducted business out of a London 
office in which a multiplicity of companies associated 
with EO were lodged. 

The origin of these relationships can be traced back 
to South Africa during the Apartheid regime. The South 
African Defense Force, a group later renowned for its 
blatant disregard of human rights, acted to squash anti- 
Apartheid movements across Africa. The assistant 
commander of the 32nd Battalion of the SADF, Eeben 
Barlow, founded EO in the post-Apartheid era. Along 
with his role in the 32nd Battalion, Barlow had also 
acted as an agent for the South African Civil 
Cooperation Bureau, an organization that engaged in 
covert assassinations and espionage. Barlow operated in 
Western Europe, where he set up front corporations to 
evade sanctions and to sell South African weapons 
abroad. He made many international corporate contacts 
that, judging by the alleged links of EO to multinational 
holdings, were later utilized to obscure the transparency 
of EO. 

The corporate web that was created during 
Apartheid allowed remnants of EO to survive the FMA. 
Eeben Barlow still retains ownership of SRC, the 
holding company of EO, and remains registered as 
director of several companies closely related to EO. 
Many EO personnel still remain in Sierra Leone under 
the guise of Sandline International and Lifeguard. The 
offices of Sandline are housed in the same London 
building as Branch Energy and Ibis Air — two firms who 
operated closely with EO and were held by SRC. 
Lifeguard is composed of all former EO employees. 


V. DID EO FAIL IN SIERRA LEONE? 


Scholars have criticized EO for its inability to 
consummate permanent peace in Sierra Leone. Within 
months of its departure, the state had slid back into civil 
war and chaos. The democratic process was destroyed 
by May of 1997 when a group of army officers staged a 
successful coup. Why did peace fail? Critics have been 
content to place the blame largely on EO. 
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EO has been accused of perpetuating violence in given to mining companies, and elections were set to 
two ways. First, the effectiveness of EO created occur. 
disincentives for Strasser to negotiate a peace settlement 
with the RUF. Engaged in peace talks at the time of the REFERENCES 
entrance of EO, Strasser pulled out of these talks when 
EO quickly turned the rebels from the capital and made [1] Deborah D. Avant, The Market for Force: The 
unconditional victory seem possible. Second, in addition Consequences of Privatizing Security (New York: 
to weapons provided by the government, small arms Cambridge University Press, 2005), 83. 
trafficking networks were likely developed by EO as [2! ~— Herbert M. 10We “Private Security Forces. and 
well. These networks then remained after the departure ee Pemiinid 
By no means was EO the only party in the conflict [3] ~~ Howe 314 
involved in weapons trafficking. Both during and after [4] P.W. Singer, Corporate Warriors (Ithaca: Cornell 
the war, weapons continued to be smuggled to the RUF University Press, 2003), 114. 
through Liberia and Burkina Faso. [5] Singer 112 
The mining of diamonds played a central role in the [6] Singer 106 
conflict. At the same time that EO received a military [7] | Howe 315 
contract in Sierra Leone, Branch Energy Ltd., owned by BL Avante: 
SRC (the holding company of EO), was granted mining Pal» Sane 


; on : 10] H 316 
rights. The legitimacy of connections between Branch i Sinpe 1112 


and EO has continually been questioned. [12] Steven Brayton, “Outsourcing War: Mercenaries and 
The diamond mines that Branch Mining received the Privatization of Peacekeeping,” Journal of 

concessions for were the promise for a better future in International Affairs 55.2 (Spring 2002): 313. 

Sierra Leone, but private hands now controlled them. [13] _ David Isenberg, “Combat for Sale: The new, post-Cold 

Howe wrote, “Highly favorable concessions could War Mercenaries,” USA Today 128.2658 (March 1, 

constrict national development by lessening future 2000) 3. 


[14] Khareen Pech, “Executive Outcomes — A Corporate 
Conquest,” in Peace, Profit, or Plunder: The 
Privatisation of Security in War-Torn African 
Societies, ed. Jakkie Cilliers and Peggy Mason 


government revenue, a short-term reprieve in exchange 
for a long-run curse.” Battles over mining rights may 
have been the catalyst for the disintegration of peace. 


What would have been the outcome had rebels retained (Institute for Security Studies, 1999), 95. 
control of the mines, though? [15] Pech 86 

Aside from its effect on the military and economic [16] ‘“We’re the Good Guys These Days,” The Economist 
spheres, EO changed the political landscape of Sierra 336.7925 (July 29, 1995): 32. 


Leone. First, EO propped up an otherwise unpopular [17] Pech 95 

government. Then the alliance between EO and the [8] Brayton 314 ‘ 

Kamajors elevated the power of local chiefs to new [9] Dena Montague, “The Business of War and _ the 
levels. This in turn further diffused control of force from Prospects Ot Pee ee ene eee 


eae : ; Journal of World Affairs 9.1 (Spring 2002): 235. 
the central structure. Mining companies gained power as [20] Eric Bergman, “Re-Armament in Sierra Leone,” Small 


well. The ability to restore the control of force to the Arms Survey (December 2000): 13. 

central government, which is what was absolutely vital [21] Howe 319 

if peace was to succeed, was undermined. [22] P.W. Singer, “Peacekeepers, Inc.,” Policy Review 119 
The argument against EO — largely that it was (June 1, 2003): 64. 


incapable of establishing permanent peace — falls apart 
if one finds that this was not the objective of EO at all. 
P.W. Singer proposed that private military firms are 
appropriate to perform one of three duties: protection of 
aid groups, provision of force to back peace agreements, 
or outsourcing of an entire military operation. Private 
military firms can construct the infrastructure necessary 
for long-term peace but not institute the peace itself. EO 
did exactly this. When it departed from Sierra Leone, 
control of the diamond mines — the primary source of 
revenue — had been regained, minus the concessions 


Sponsors: Staubli, Spartanburg Regional, Sodexho, USC Upstate Page 21 


Fourth Annual USC Upstate Research Symposium 


Size-frequency Distribution of Molluscs from a Pliocene Fauna, 
Florence, South Carolina, U.S.A. 


Katie Pruiksma, Sarah Campbell, and Lyle Campbell 
Division of Natural Sciences and Engineering 
USC Upstate 
800 University Way, Spartanburg, SC 29303 
{kpruiksma, scampbell, Icampbell }@uscupstate.edu 


Abstract - Over 350 species of marine life have been 
recovered from dredging near Florence, SC. This 
Pliocene fauna (3.6 to 3.8 mya) contained abundant 
molluscs and rarer sponge, coral, bryozoan, 
brachiopod, annelid, arthropod, echinoderm — and 
vertebrate material. Seven screens ranging from 12.5 
mm down to 0.7 mm were used to segregate a 75.7 liter 
bulk sample into sets of uniform-sized samples. For the 
three largest mesh samples, the same species 
dominated. As screen size decreased, the numbers of 
individuals and of species present increased. The three 
largest screen fractions have yielded 200 species. The 
most abundant genera were Mulinia [surf clams], 
Chama [jewelbox clams], Cyclocardia [heart clams], 
and Crepidula [slipper snails]. There are more species 
of snails, but fewer individual snails. 

Reworked older fossils include petrified wood and 
Cretaceous vertebrate material, including shark and 
fish teeth and vertebra, mososaur teeth, turtle shell 
fragments, and crocodile teeth and skin plates. 

Sampling rigor was tested among and between 
screen-segregated sample sets using Bray-Curtis 
similarity indices. Quantitative ecological diversity 
patterns were investigated using rarefaction curves and 
rank-order percentage plots. The species richness and 
diversity patterns strongly supported the hypothesis that 
the preserved fossil assemblage is conformable with the 
original shelled biota. 


Keywords - Pliocene, molluscs, assemblage diversity, 
species richness 


INTRODUCTION 


This study was proposed to thoroughly document the 
3.6 to 3.8 million year old Pliocene fauna, mainly 
consisting of bivalves and gastropods, in a sample of 
sand and shell obtained from Eagle Point pit near 
Florence, SC. Shells were size-sorted, identified, and 
counted in order to generate quantitative data for 
ecological analysis. The fossil assemblage was 
compared with Recent equivalent faunas in order to 


determine if species richness and community structure 
were conformable [1-4]. 


Il. METHODS AND MATERIALS 


Seven size screens, ranging from 12.5 mm to 0.7 mm, 
were used to sift through the material and to create 
several sub-samples of each size screen. Each set of 
uniform sized material was then divided into equal 
volume samples. Three samples were generated from 
the largest three screens, referred to as Large, Medium, 
and Small. The Large sample consisted of nine sub- 
samples, the Medium sample consisted of eight sub- 
samples, and the Small sample consisted of five sub- 
samples. These samples were identified [5-14] and 
sorted to species, and the number of individuals of each 
species was counted. Clams and snails were analyzed 
separately within each size fraction. Bray-Curtis 
similarity indices were calculated for the presence- 
absence data. Quantitative data were used to calculate 
rarefaction curves and rank-order graphs for ecological 
comparisons [15]. 


Il. DISCUSSION 


The dredged sediment was size sorted to determine how 
the species were distributed through different size 
ranges. Many organisms release numerous offspring in 
order to produce enough that will survive and reach 
reproductive maturity. Abiotic and biotic hazards, such 
as predation, reduce the survival rate of these numerous 
offspring. Therefore, for a given species, the number 
of specimens should decrease as the size of the 
organism increases. This predicts an inverse 
relationship between specimen numbers and increasing 
mesh size. A fixed amount of nutrients can feed many 
smaller or fewer larger organisms, and primary 
consumers are expected in greater abundance. Also the 
marine habitat can be subdivided into an increasing 
diversity of microhabitats suitable for mollusks less than 
2.5 cm in size [16]. Therefore the molluscan 
assemblage was predicted to have few large, long-lived 
individuals and an abundance of smaller individuals. 
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Filter-feeding clams were expected to outnumber the 
carnivorous snails. Additionally, typically fragile 
juveniles were expected to be disproportionally lost 
from the preserved assemblage [2, 17]. 

As the screen mesh size decreased, the number of 
species present and the number of specimens per 
species increased. After the species were identified 
rarefaction graphs were constructed to determine if the 
bivalve and gastropod faunas had been effectively 
sampled in each mesh size. Bray-Curtis similarity 
indices were calculated to compare the percent of 
similar organisms shared between different samples. 
Bray-Curtis similarity indices compared the nine Large 
sub-samples, the eight Medium sub-samples, the five 
Small sub-samples, and the Large, Medium, and Small 
samples as three composite units. 

Rarefaction curves graph the increase in the number of 
species as the number of individuals increases. The 
cumulative number of species continues to rise as 
samples are added until it eventually approaches the 
total number of species in the population and the graph 
plateaus. After this level of sampling has been 
achieved, additional samples will only slowly increase 
the species richness by adding rare species. 
Rarefaction graphs for clams and snails all followed a 
similar pattern.. Each increased quickly and then slowly 
leveled. This pattern is not anticipated to change as 
additional samples are added. 

In the nine Large sub-samples, the percent similarity 
ranged from 75-85% with an average similarity of 81% 
for the clams and a range of 40-58% with an average 
similarity of 48% for the snails. 

The percent similarity range for the clams in the eight 
Medium samples is 43-80% with an average similarity 
of 72%. For the snails, the range was 24-65% with an 
average similarity of 46. An unusually low number of 
individuals produced the low [24%] percentage. 

The percent similarity range for the clams in the five 
Small sub-samples is 76-88% with an average similarity 
of 83%. For the snails, the percent similarity range was 
42-61% and the average similarity was 53%. This data 
did not record either an increase or a decrease in the 
uniformity of sub-samples as mesh size increased. 

A Bray-Curtis similarity index was computed 
between the Large, Medium, and Small samples as 
composite samples to determine the degree of similarity 
between screen sizes. The percent similarity range for 
clams between the three samples was 73-85% with an 
average similarity of 79%. For the snails, the range was 
53-68% and the average similarity was 58%. The data 
for the clams are consistent with the clam data of the 
Large samples. However, in this comparison between 
Large, Medium, and Small samples the data for the 
snails are much higher as a whole than in any of the 


IV. CONCLUSIONS 


Exceptional diversity was documented in the species 
richness [3] with 200 species from the three coarsest 
mesh sieves. In future work, this exceptional diversity 
will be compared with data from the four smaller 
fraction samples. 

Community structure patterns, as shown by rarefaction 
curves and rank-order plots, are conformable with those 
of Recent diverse faunas [15]. 

These three largest mesh samples have yielded a 
higher ratio of adult to juvenile specimens than was 
expected. This may reflect high survivorship rates, or 
selective shell destruction of the more fragile juvenile 
shells [1]. 

The question of when have you sampled enough of 
the population in order to make statements about the 
composition of the assemblage and have confidence in 
statistical analysis of the fauna was addressed by 
similarity indices. Bray-Curtis values indicate that for 
this fauna a sample size of 500 to 600 clam specimens is 
sufficient to document 80% of the total bivalve fauna. 
Also rarefaction curves for the large mesh data set 
level off near 90% of clam species, representing 1400 
specimens. Therefore, this volume of sampling is 
sufficient to capture over 90% of the clam diversity 
present in the assemblage. Although individual clam 
specimens outnumber snails by approximately a 7 to 1 
ratio, snails reflect a greater diversity in species. 
Therefore, larger samples are necessary in order to 
effectively sample the diversity of snails. 
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Abstract — This paper covers the initial progress and 
development of the Visual Resources Collection that was 
begun in the Fall of 2007. This collection is comprised of 
thousands of slides that are used by the art history and visual 
arts faculty of USC Upstate. The conversion of the image from 
slide to a digital format will help to preserve the image as well 
as make it more accessible to faculty and students. During 
this initial phase more than eight hundred and fifty slides were 
cleaned, scanned, color corrected, resized and saved in to a 
digital format. The images were then added to an online 
database, labelled and tagged. 


Keywords -— Visual Resource, Art History, Image 
Conversion, Collection Development, Collection 
Management. 

INTRODUCTION 
Visual resources. collections exist in diverse 


administrative structures including but not limited to 
academic institutions, research collections, museums, 
historical societies, archives, public __ libraries, 
governmental agencies, and corporations. The creation, 
development, and management of these collections that 
traditionally consisted of slides and photographs now 
involves the acquisition, cataloging, and maintenance of 
a wide range of visual materials in many different 
formats. 

Before this project, the Department of Fine Arts at 
USC Upstate had no digital image database that 
reflected the unique needs of its students and teachers. 
However, the university has thousands of slides that are 
used by the art history and visual arts faculty nearly 
every day in their teaching and individual research. 
Most of these slides have been photographed by various 
teachers over the years and as such they reflect the 
faculties’ unique research interests. Because many of 
these photographs were taken from rare books, archival 
materials and on site museum visits, the information 
they contain are irreplaceable. There was and continues 
to be an urgent need to preserve these slides. 

The urgent and desperate need to scan these slides 
and convert them into a digital image database exists 
because time and a lack of proper storage facilities can 
cause deterioration. Once this project is finished, the 
images will be archived online, where they will be 
permanently preserved and viewable from any remote 


location by USC Upstate faculty and students via the 
web. 
II. GOALS 


The goals for the Visual Resource Collection 
development that were accomplished during the Fall 
2007 semester included cleaning and scanning a portion 
of the slides. Once the slides were scanned, the digital 
image was then color corrected and any defects were 
removed using the computer program Adobe 
Photoshop. The images were then resized to a uniform 
(1000 x __) size. The Long term goals for this project 
included finding a suitable database that could 
accommodate the slides so that they would be available 
online. 
IH. EQUIPMENT 


Epson Scanner, Hand Pump Brush, Loupe, Light Box, 
Canned Air 
IV. PROCESS 


The slides can be scanned in batches of eight. The first 
step is to clean the slide using either canned air or the 
hand pump brush. The slide is then viewed using the 
light box and the loupe. The loupe acts as a magnifying 
glass so that the viewer can determine the orientation of 
the image (right, left or up/down). The slide is then 
placed into one of the eight slide molds on the Epson 
scanner. Once all eight slots have been filled, a preview 
scan is made. At this point, additional adjustments to 
orientation can be made. Then, a final scan is 
completed. This creates eight digital images of the eight 
slides. From here, each individual image can be opened 
using the program Adobe Photoshop. The image is 
color corrected and any adjustments can be made to 
brightness and contrast. Once the best possible image is 
produced, the image is resized so that the largest edge is 
no more than 1000 in size. This creates uniformity 
throughout the collection. 


V. DATABASE 


After researching the available options, the online 
Picasa web album was chosen in which to upload and 
store the new digital images. This program was cost 
effective, as there was no cost. Each account also 
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comes with 1000 MB of free storage. The images that 
are uploaded can be either published or unpublished. 
Since most of the images come from private collections, 
the decision was made to make them unpublished. 


VI. ADDITIONAL CURS GRANT 


During our identification of current gaps in the 
resources available to students and faculty, we exposed 
an urgent need for information on Video Art. 

Video Art is one of the most important mediums for 
contemporary artists and it is therefore essential to teach 
in classes such as SATH 306 "20th Century Art", SATH 
310 "Women and Art", SATH 106 "History of Art 
Renaissance to the Present" and SATH 206 "The 
History of American Art 1860 — Present." This is a 
resource that the Art History professors of USC Upstate 
have urgently needed for some time but have been 
unable to afford. Very little current information is 
available to the public at little or no cost due to 
copyright and intellectual property laws. These laws 
also make purchasing Video Art resources cost 
prohibitive for most people. 

With the funds that we were awarded through 
another CURS grant, we were able to purchase the 
*Point Of View: An Anthology of the Moving Image” 
which is a DVD series that features eleven leading 
artists from different generations and _ cultural 
perspectives, who are among the most important artists 
working in film, video, and digital imagery today: 
Francis Alys , David Claerbout, Douglas Gordon, Gary 
Hill, Pierre Huyghe, Joan Jonas, Isaac Julien, William 
Kentridge, Paul McCarthy, Pipilotti Rist, Anri Sala. 

The anthology includes eleven separate DVDs in a 
boxed set. Each DVD features a newly-commissioned 
work; an in-depth interview with the artist conducted by 
Dan Cameron, senior curator for the New Museum of 
Contemporary Art, curator Hans Ulrich Obrist of the 
Musee d\'Art Moderne de la Ville de Paris, or Richard 
Meyer, Associate Professor, Department of Art History, 
University of Southern California; an image library of 
the artist\'s previous work; and bibliographical material. 

Representative examples of scanned images can be 
seen in Figure 1. These photographs are from a well 
known photographically illustrated book by 19th 
Century British photographer, John Thomson entitled 
Street Life in London (1878). 

Having such images digitalized will allow Upstate 
faculty and students the opportunity to make in class 
presentations and give lectures without traditional 
photographic slides, which often get lost, damaged or 
turn pink over time. Furthermore, having images 
digitalized will make it easier for students to study for 


exams because they can easily be posted on blackboard, 
unlike traditional slides that are typically only available 
to students during class. 


Figure 1. Example images from 19th Century British 
photographer, John Thomson in illustrated book entitled Street 
Life in London (1878). 


VI. CONCLUSIONS 


Plans for the future include assembling the scans into a 
web site that has not only our unique collection of 
images, but links to other larger and more general image 
databases and other art and art history educational and 
professional resources. Growth of the collection beyond 
what is described here will depend upon funding for 
student assistants to maintain and grow our image 
database. Should funding be secured in the future, 
instructors will be invited to order scans from books to 
use in their teaching and research and to help maintain a 
collection that is uniquely suited to our university’s 
needs. 

You are invited to view Visual's photo album: 
CURS Sample album. Type or copy and paste the 
following into your browser: 


http://picasaweb. google.com/USC UpstateVRC/CURSS 
ampleAlbum. 
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Synthesis and Photochemical Reactivity of 
cis-hex-3-ene-1,5-diyne 


Ryon Hamilton and Caleb Arrington 
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{HamiltonRL, ArringtonCA}@Wofford.edu 


Abstract — Cis-hex-3-ene-1,5-diyne was synthesized using a 
palladium-coupled reaction starting with cis-dichloroethylene 
and two equivalents of trimethylsilyl acetylene to prepare 1,6- 
bistrimethylsilylhex-3-ene-1,5diyne. This product was 
converted to cis-hex-3-ene-1,5-diyne by reaction with tetra-n- 
butylammonium fluoride in ethylene glycol. The final reaction 
product proves to be a mixture of the desired product and 
significant quantities of hexamethyl disiloxane. In the infrared 
studies the impurity is subtracted from the sample spectrum. 
The vibrational spectrum of cis-hex-3-ene-1,5-diyne was 
recorded in a low-temperature argon matrix, providing a 
complete vibrational characterization of this molecule. 
Density functional calculations gave vibrational frequencies 
that were within twenty wavenumbers of the experimentally 
measured frequencies for the eight most prominent vibrations. 

Cis-hex-3-ene-1,5-diyne was examined for _ its 
photochemical reactivity at 250 nm, both in the gas phase and 
under low-temperature matrix isolation conditions. The 
photoreactivity was monitored by GC/MS and IR 
spectroscopy. In the gas phase the primary photoproduct is 
trans-hex-3-ene-1,5-diyne. In the low-temperature matrix the 
photoreactivity, monitored by IR spectroscopy produces trans- 
hex-3-ene-1,5-diyne, but also produced at least one other 
significant photoproduct. The new photoproduct is observed 
by vibrational spectroscopy and its identity is still under 
investigation. In neither case was the low energy isomer 
benzyne formed. 


Keywords — Organic Synthesis, 
Vibrational Spectroscopy. 


Photochemistry, and 


INTRODUCTION 


The importance of photochemistry to life cannot be 
overstated. The photosynthetic process that harvests 
energy from the sun is necessary to support advanced 
life on our planet. The process of human vision is 
initiated by a photochemical event: the absorption of 
light by cis-retinal to form trans-retinal. This 
photochemical isomerization is a model we can use to 
investigate the photochemistry of cis-hex-3-ene-1,5- 
diyne. The planar structure of this compound is 
important as a component of a class of antitumor- 
antibiotic molecules capable of cleaving DNA. 

From this work we _ have observed the 
photoisomerization of cis-hex-3-ene-1,5-diyne to trans- 
hex-3-ene-1,5-diyne at room temperature, however we 
observe photoreactivity that indicates a non-reversible 


change in cis-hex-3-ene-1,5-diyne occurring in the solid 
at low temperatures (20 K). 


Il. SYNTHESIS 


You can have as many sections as needed, but the paper 
cis-hex-3-ene-1,5-diyne is not a commercially available 
compound and must be synthesized by a two step 
mechanism involving the palladium-catalyzed coupling 
of trimethylsily acetylene to  cis-dichloroethylene 
followed by a deprotecting step using tertiary butyl 
ammonium fluoride. The reaction progress is followed 
by thin layer chromatography, NMR spectroscopy and 
GC/MS spectroscopy. 


Ill. SPECTROSCOPIC CHARACTERIZATION 


After synthetic preparation of cis-hex-3-ene-1,5-diyne 
the compound was characterized using two types of 
molecular spectroscopy. First the compound was 
investigated using a combination of gas chromatography 
and mass spectroscopy (below). This analysis showed 
the reaction solution to be a mixture of two compounds 
in similar concentrations with mass 74 amu and 147 
amu respectively. The mass spectroscopy is extremely 
useful for determining the atoms present in a molecule, 
but is limited in identifying the molecular geometry. 


AD. 
(H:C)sSi°SI(CHs)3 


ri 


cis hex-3-ene-1 ,5-diyne 


lon count 


O—y 


(H3C)<Si ™. 
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1 


2 3 4 
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Every molecule vibrates in a unique way, through the 
stretching and bending of chemical bonds. The 
vibrational spectrum of a molecule is a molecular 
fingerprint that can uniquely identify a molecule. The 
vibrational spectrum of cis-hex-3-ene-1,5-diyne was 
recorded for the first time as a low temperature solid 
during this project (spectrum below). The identification 
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of the molecular vibrations of this molecule was aided 
by a match to a theoretically calculated spectrum. The 
downward bands are due to the impurity hexamethyl 
disiloxane. 


Calculated spectrum 


| me 
Experimental spectrum 
_ i, 
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Absorbance 


1 1 1 1 1 


IV. PHOTOCHEMISTRY 


The photochemical reactivity of cis-hex-3-ene-1,5-diyne 
was studied by irradiating the low-temperature solid 
sample and the room temperature gas sample with the 
UV radiation (250 nm, 100 W) mercury arc lamp. The 
photochemical changes were monitored by observing 
the changes in the vibrational spectrum. The figure 
below shows the decrease of vibrational band intensity 
of cis-hex-3-ene-1,5-diyne as it is reacted away upon 
exposure to UV radiation. 


(a) Loss of reactant during 
photoirradiation 
t=Omin 
t=5Smin 
8 {= nit 
& t= 75min 
3 
$ / 
PG ape 
1025 1020 1015 1010 


Wavenumber (cm') 
The growth of photoproducts is observed as the growth 
of new vibrational bands (below). A continued 
increases in band intensity is observed with a longer 
exposure to UV radiation. 


(b) 
Formation of photoproducts 
t= 75min 
) t=Smin 
I | | 
| 
}\ 
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Wavenumber (cm:') 


Interestingly the gas phase photoirradiation produces 
exclusively the trans isomer while photoirradiation of 
the low temperature solid produces the trans isomer 
along with other, yet to be determined photoproducts.. 


V. CONCLUSIONS 


Using a palladium couple reaction cis-hex-3-ene-1,5- 
diyne has been synthesized. The resulting compound 
has been spectrsopically characterized by infrared and 
mass spectroscopy. The compound shows active 
photochemistry producing compounds such as trans- 
hex-3-ene-1,5-diyne and other unidentified 
hydrocarbons. 
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A Numerical Study on Eigenvibrations 
In Two-Material Structures 


Jeremy Brown and Alex Timonov 
Division of Mathematics and Computer Sciences 
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Abstract — Longitudinal vibrations of a 1D rod consisting of 
two uniform parts were considered in this study. The rod was 
assumed to have several different boundary conditions. The 
Fourier Method was used to find equations depending on the 
corresponding eigenvibrations from the 1D wave equation. 
The eigenvibrations are determined numerically using the 
Newton Method. After the computations, the results are 
analyzed and can be used in solving the problem of 
separation. 


Keywords — Eigenfrequencies, Fourier Method, Newton 
Method, Sturm-Liouville. 


INTRODUCTION 


The passive vibration control of mechanical structures is 
very important in designing structures whose 
eigenfrequencies are far away from the external 
excitation frequencies. Consequently, the problem of 
separation cannot be solved without the analysis of the 
eigenfrequencies of composite material. In general, the 
vibrations are governed by tensor equations and require 
a sophisticated analysis, as well as complex 
computations. Even when considering 1D and 2D 
structures, where the vibrations are governed by the 
scalar wave equations, the analysis is not an easy task. 
Indeed, the method of topology optimization [1], the 
level set method [2], and the method of moving 
asymptotes [3] were recently developed and applied for 
structural optimization. In this study we apply the 
Fourier Method to 1D structures and reduce the problem 
to the Sturm-Liouville problem with different boundary 
conditions. Next, the eigenfrequencies are determined 
from the numerical solutions to some nonlinear 
equations. 
II. PROBLEM FORMULATION 


We consider longitudinal vibrations of a rod consisting 
of two uniform parts with the densities p,; and p2 and 
with Young’s modulus E£; and E), respectively. The 
length of the rod is 1. It is also assumed that the ends of 
the rod are: 

1. Fixed 

2. Free 

3. Elastically Fixed 


The mathematical model for such a structure is given by 
the 1D wave equation. The time-reduced form of this 
equation has the form 


d du 
x [ea — +Ap(x)u = 0, 


E, if 
_fE,ifx<x, 
EG) ={F ifx>Xx, 
and y 
_ fa ifx<x, 
pt) = oe a ee 
The Sturm-Liouyille problems are formulated for the 
following boundary conditions: 


1.u(0) = uf) =0 

2.u'(0) =u’) =0 

3.u'(0) — h,u(0) = 0, u’(0) — hyu(0) =0 
Where the boundanes are fixed, free, and elastically 
fixed, correspondingly. 


Ill. METHOD OF SOLUTION 


To solve the Sturm-Liouville problems, we applied a 
standard technique, which lead to three nonlinear 
equations with respect to eigenvalues A 
(eigenfrequencies). These equations are: 


va va 
a,p, cot— x, + a,p, cot-— (4 —x,) = 0, 
ay a 


fox the fixed boundary conditions; 
va va 
a,p, tan —x, + azp, tan —(% — x.) = 0, 
ay a 
for the free boundary conditions; 
n,-2 tnx, 
a ; 
apa Fe nytanx, 
forthe elastically fixed boundary conditions. For all 
three equations 


Paee 2 eee 
a da Pr 
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We also derive the explicit form of eigenfunctions, 1.e, 
modes of the rod. The nonlinear equations are solved 
by the Newton Method, and the sequence {A,} is 
numerically determined. 


IV. CONCLUSIONS 


In our study we considered the analysis of \ 
eigenvibrations in two-material structures. We applied 
the Fourier Method to the 1D wave equation. This 
technique was used for a composite rod whose ends 
were assumed to be fixed, free, and elastically fixed. 
The result lead to three nonlinear equations containing 
the unknown eigenvalues 4 (eigenfrequencies). The 
analysis and determination of such eigenfrequencies, 
which we obtain using the Newton Method, are critical 
for the problem of separation that follows from the 
passive vibration control of mechanical structures. 
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Robot-Camera Orientation Recovery from the Optical Flow of High 
Interest points in an Unknown Scene 


Frank Hardy and Sebastian van Delden 
Division of Mathematics and Computer Science 
USC Upstate 
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f{flhardy, svandelden }@uscupstate.edu 


Abstract — The optical flow of high interest points in images 
of an uncalibrated scene is used to recover the camera 
orientation of an eye-in-hand robotic manipulator. The system 
is completely automated, iteratively performing a sequence of 
rotations and translations until the camera frame is aligned 
with the manipulator’s world frame. The manipulator must be 
able to translate and rotate its end-effector with respect to its 
world frame. The system is implemented and being tested on a 
Stdubli RX60 manipulator using an off-the-shelf Logitech USB 
camera. 


Keywords — Camera Calibration, Eye-in-hand manipulator, 
Robotics, Computer Vision. 


INTRODUCTION 


Visual input sensors are incorporated into robotic 
automation tasks to enhance an application’s flexibility, 
precision, and/or functionality. Key features are 
extracted from input image sequences and used to guide 
the manipulator’s end-effector to a desired pose where a 
specific automation task is then accomplished. Some 
typical automation tasks include picking/placing, spot 
welding, spray painting, drilling holes, and product 
assembly. [1] is an excellent article that describes 
several vision-based object handling industrial 
applications currently in use. 

There has been much work in the area of closed-loop 
visually guided robotics [2]. However, many current 
industrial applications employ also calibrated systems 
[3]. In this paper we present an approach that overcomes 
two traditional problems that calibrated systems face: 
having to manually re-calibrate over time, and relying 
on a calibrated input scene. 

Over time the precision of the robot/camera 
coordinate system calibration degrades due _ to 
movement, vibrations and other forces [4], and so the 
system must be periodically re-calibrated. This is a 
potentially cumbersome task if a human operator is 
responsible for performing this constant re-calibration 
procedure. The approach presented here automatically 
recovers the orientation of the camera frame with 
respect to (w.r.t) the robot world frame. The algorithms 
are designed for a monocular eye-in-hand system where 
the robot controller is capable of rotating and translating 
the tool frame w.r.t. the world frame. Since this method 


is completely automated, there is no need for a human 
operator to re-calibrate the system. The re-calibration 
procedure could be run periodically and automatically 
by the system to ensure that precise calibration is 
maintained. 

A calibrated input image is usually required in 
order to recover camera orientation. For example, [5] 
uses a bimodal thresholding algorithm [6] and the 
movements of a single blob on a solid colored 
background to recover camera orientation, [7] uses 
several circles on a cube shaped surface, and [8] uses 
the traditional checkerboard pattern. The approach in 
this paper brings enhanced flexibility to the input scene 
by using the optical flow of high interest points in an 
uncalibrated scene to recover camera orientation. 
Although a precisely calibrated image is not required, 
there are some restrictions placed on the input scene 
which are outlined in the next section. 


Il. INITIALIZATIONS 


Although a precisely calibrated image is not required, 
there cannot be moving objects in the scene and there 
must be high interest points (we used corner points) 
somewhere in the input scene. For example, an input 
scene of a solid color wall, floor or table will not 
contain high interest points. Figure | depicts an example 
input scene that is used in our implementation. The 
camera is looking at an un-calibrated scene of randomly 
placed shapes and objects. 


Figure 1. An example configuration of the robot and camera. 
The camera is looking at an uncalibrated scene of random 
shapes and objects. 
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As shown in Figure 2, a initial rough alignment of 
camera frame {C} w.r.t. world frame {W} must be 
determined. The closest axis Xw, Yw, and Zw in {W} 
(within 45° or -45°) must be mapped to Xc, Yc, and Zc 
in {C}. For example, +Xc is within 45° or -45° to -Yw, 
+Yc is within 45° or -45° to —Xw, and +Zc is within 45° 
or -45° to -Zw. This could be done manually, or with an 
automated algorithm that is not presented here. In the 
below sections, MAPPING(robot axis) refers to the 
world axis closest to the robot axis 


(in) 


Figure 2. An example initial alignment of camera and robot 
frames. The unknown angle differences are recovered by the 
algorithms in the following sections. 


Ill. VISION ALGORITHMS 


We implemented a traditional approach to detecting 
high interest points, the Moravec operator [9]. This 
operator detects corner points as high interest points by 
observing the intensity variation in every direction - 
horizontal, vertical, left diagonal and right diagonal. The 
variance is calculated over a nxn search window where 
n is a positive odd integer. The sums of squares of 
differences of pixels adjacent to each other in each of 
the four directions is calculated and the minimum value 
is returned. 

The non-maximal suppression technique that we 
used to identify local maxima is to choose high interest 
points as those image locations with normalized values 
above 0.9. We used a 7x7 matching window in our 
experiments since the Moravec operator is more 
sensitive to noisy data in very small windows. Also, 
because the Moravec operator is sensitive to noise, we 
first smooth the input images using a median filter. A 
median filter replaces the center pixel of the window 
with the median value in the window and is 
implemented using a quicksort approach which usually 
finds the median value without having to sort all values 
in the window [6]. 


We use a sequence of three iterative processes to 
recover the camera’s orientation. In each process: 


1. Animage is taken 
The camera is translated along one of the robot’s 
world axes 

3. A second image is taken 

4. High interest points are found in the first image and 
their correspondences found in the second image. 

5. Based on the actual movement of the interest 
points, small rotations around the robot world axes 
are made until the actual movements equal the 
desired movements. 


In our system, the sequence of three iterative steps is 
arranged as follows: 


e First, translate back and_ forth along 
MAPPING(Xc), note the movement of the interest 
points, and then incrementally rotate around 
MAPPING(Z-) until the difference of the row 
values of the correspondences is minimized. 

o This aligns Xc to the plane created by 
MAPPING(X_-) and MAPPING(Z) axes. 

e Second, translate back and _ forth along 
MAPPING(Y,) direction, note the movement of the 
interest points, and then incrementally rotate around 
MAPPING(Xc-) until the difference in the column 
values of the correspondences is minimized. 

o This aligns Yc perfectly with MAPPING(Y¢). 


e Third, translate back and _ forth along 
MAPPING(Z-), note the movement of the blob, 
and then incrementally — rotate around 


MAPPING(Y.) until the difference between the 

line that extends through the correspondences and 

the center of the image is minimized. 

o This results in all three camera axes being 
aligned with their corresponding world axes. 


IV. EXPERIMENTAL RESULTS 


The system has been implemented on a Staubli RX60 
robotic manipulator which is controlled by a CS7B 
controller running the V+ operating system and 
programming language. The vision algorithms are 
written in Java and use the Java Media Framework 
(JMF) API to communicate with an _ off-the-shelf 
Logitech USB camera. We have been choosing random 
starting configurations and then’ executing the 
algorithms. Initial results show that the algorithms 
converge for the test cases as long as the scene 
contained high interest points whose correspondences 
were correctly found in the image pairs. The rotation 
algorithms iteratively recover the unknown angles in a 
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linear fashion, so convergence speed of the algorithm is 
linear and varied based on the size of the angles. 

Figure 3 shows an example input scene taken 
initially before the orientation recovery algorithms are 
executed. Notice that the uncalibrated scene contains 
several arbitrary objects lying in random. This is the 
second image taken after the robot has translated in 
MAPPING(Xc-). The movement of the strongest high 
interest points (normalized value > 0.9) from the 
previous image are overlaid on this image. 
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Figure 3 Example initial input scene of random objects with the 
movements of strong high interest points overlaid. 


The overlaid interest point movements are all located 
right above the keys in the image — several small 
squares close together with lines diagonally coming out 
of the upper right corners. From this image, it is obvious 
that MAPPING(X_) is not aligned with Xc, so a small 
rotation is made around MAPPING(Xz) and the process 
is repeated until the high interest points make a 
perfectly horizontal movement. 

Figure 4 shows movement of the interest points 
after 23 iterations. The algorithm has converged and 
movement of high interest points are perfectly 
horizontal which indicates Xc is aligned with the plane 
created by MAPPING(X-) and MAPPING(Xz). In total 
a 19° angle offset between MAPPING(X_) and Xc was 
correctly recovered by the algorithm after 23 iterations. 


= Second Image with Interest Point 
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Figure 4 Example screenshot at the twenty third iteration of the 
algorithm which shows perfect horizontal movement of the interest 
points which causes the algorithm to terminate. 


V. CONCLUSIONS 


The optical flow of high interest points in an 
uncalibrated input scene can be used to iteratively 
recover the camera orientation of an eye-in-hand robotic 
manipulator. The algorithms could be periodically 
executed by the manipulator to maintain precise 
calibration over time. 
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Abstract - “Lucid Echoes” is essentially a combination of 
everything I’ve learned during my college career. This 
graduating senior film project culminates all I’ve been taught 
in art, writing, as well as video production. 


I first began going to the University of South Carolina 
Upstate with the goal of graduating with an art 
education major but have found I’ve developed many 
more goals since then. Through many diverse 
opportunities provided by the university, I’ve surpassed 
my original goals solely focused on the arts and have 
broaden my vision to include interests in the performing 
arts and media communications as well. By accident, I 
found myself becoming a bit of a jack of trades with my 
acquired knowledge on how to best produce and critique 
a variety of artistic channels. Now that it’s come to my 
final year here at the college, I want to bring everything 
I’ve learned into one unique package; something that 
shows everything I know about making art and film. 
This package of my artistic and technical education will 
be my senior film project entitled “Lucid Echoes.” 
“Lucid Echoes” is a short film that centers on some 
relationship experiences I had while in college which 
I’m sure most audiences can relate to in some form or 
fashion. The story really stems from one particular girl I 
met my sophomore year who I fell hard for. But, due to 
previous engagements, our courting was brought to a 
rough point where the best decision for the both of us 
was to separate. This unwanted but necessary separation 
left me in a state I’ve never been in before. While trying 
to forget about the girl, I found it extremely difficult to 
do so, because I kept having vivid dreams about her 
once a week that would leave me flabbergasted and 
hurting. Utilizing this time in my life as the basis for a 
story, I soon developed it into a script for a short film. 
The script involves a young man named Lee who 
finds him self being suddenly dumped by his year long 
girlfriend, Amber. Accepting it at first with anger and 
indifference, Lee soon finds their separation begins 
taking a heavy toll on his dreams. At first, the dreams 
are confusing and mysterious but soon give way to 
serene kind of dreams that remind him how great he and 
Amber were together. These nostalgic trips into his 
dreams, however, become addictive and Lee starts lying 
in bed all day, desperately trying to return to Amber 
through his sleep. After much time spent within an 


artificial world, Lee sets out to find the truth behind 
their separation for the sake of his sanity, and the 
answers may only make things worse for him and his 
sleep. 

After working on a student film last year, I knew I 
needed to keep my cast small and involve actors I could 
trust to dedicate their time to the project until the end. 
For the lead role, Lee, I called in a new actor who I met 
through the Shoe String Players. Clay Chapman hasn’t 
been acting for long, but his natural reactions and 
movements have been fooling most into believing he’s 
been an actor a while. I had explained the story to Clay 
and stressed how the script really allowed him to 
express a lot of emotion which I thought he was capable 
of pulling off. With my words of confidence in him and 
his interest in the idea of the film, he was immediately 
on board. 

The most frustrating part to fill was Amber. I had 
met this British girl, Steph Andon, through some friends 
at the beginning of the summer of 2007 and saw that she 
had this unique appeal about her. Already testing her 
acting abilities out on a couple of small projects I 
worked on, I knew her acting was descent enough to 
play Amber, Lee’s dream girl. But after bringing this 
cast together, things fell apart just as fast. Steph and I 
had a bit of a falling out due to differences of opinions, 
and I had to look for a new Amber. Girls who answered 
the call were too controlling and unreliable. Girls who I 
asked if they’d be interested were too camera shy and 
couldn’t work a film project into their busy schedules. 
By luck, however, Steph heard I was looking for a new 
Amber and started returning my messages to tell me she 
was still interested in playing the role. 

Locations have been the most intense part of this 
whole production thus far, because most the scenes take 
place in a dream. A dreamer can practically go 
anywhere in his mind and that’s just what we did. 
We’ve been shooting on sunny days in flush green 
fields and cold nights on frozen over sand pits. We’ve 
filmed some humorous sequences in a family skating 
rink and some sad scenes in private party restaurant. 
I’ve had my actors run up and down abandoned streets 
late at night and wake up outside in the dew of the rising 
sun. The toughest location to find had to have been 
Lee’s bedroom. I had one location set up, but I didn’t 
like how I didn’t have any real control over it. After 
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checking with everyone who had a spare bedroom I 
could decorate as Lee’s room and film in, I finally 
decided to use my own bedroom when I realized there 
wasn’t really any dialogue in any of the bedroom scenes 
(I live in a noisy house which would make sound 
recording impossible). 


CONCLUSIONS 


In short, I think ve got something special being made, 
and I hope it comes across that way to those who watch 
it. Overall, I would like it if the main message got 
across to the viewers at the least. That message being 
the way people should cope with rejection and 
separation originating from a non-mutual break-up. The 
audience is going to see Lee make some developments, 
and they’re going to see Lee make some bad decisions, 
but theyll hopefully come to see the best and worse 
ways for dealing with such an intense period and see 
they’ re not the only ones who have experienced it. From 
the film’s relatable subject to its off the wall imagery 
and special effects, this film should make an impression 
on more than one person when I have the premiere in 
May. 
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Abstract — The current study investigated racial 
discrimination in jewelry stores. The data document that our 
experiences in high-end retail stores are influenced by race. 
As predicted, African Americans and Hispanic Americans 
were found to spend less time in a jewelry store, spend less 
time with the clerk and reported lower service ratings than 
Caucasian participants. The high-end retail environment did 
not eliminate racial differences known to exist in retail 
Settings. 


Keywords — Discrimination, retail, Hispanic American. 
INTRODUCTION 


Humans have a propensity to categorize objects and 
people. These categories are based on our attitudes, 
values, and experiences. While this desire to categorize 
can simplify the time required to process information, it 
has a long history of negative outcomes, particularly 
when the categorization involves people [1]. 

The emotional consequences of experiencing 
discrimination are not only immediate, but long lasting. 
Finch, Kolody, and Vega (2000) conducted a 
longitudinal experiment to study the effects of racial 
discrimination for Hispanic adults. The results 
indicated that Hispanics experienced depressed mood in 
response to incidences of discrimination [2]. Evidence 
of emotional effects of discrimination has been 
documented for adolescents as well. Sellers, Linder, 
Martin, and Lewis (2006) conducted a longitudinal 
study on the psychological functioning of African 
American children [3]. The experimenters found that 
African American teens were experiencing high states 
of depressive symptomatology and a poor psychological 
well-being that was linked to _ discriminatory 
experiences. 

A study of a southern college campus showed that 
incidences of discrimination occurred between students, 
even in 2003 [4]. Marcus et al showed that there were 
more incidences of discrimination reported by African 
Americans than Whites. 

Obviously discrimination is not limited to an 
educational setting. Kraus, Davis, and Burns (1997) 
investigated the effects of gender, race, and attire on 
customer service received in clothing stores [1]. 


African American, Hispanic, and Caucasian participants 
were sent into clothing stores to record the amount of 
time it took for the sales associate to greet them. 
Results showed that African Americans and Hispanics 
waited nearly double the time to be greeted than did 
Caucasians. 

In spite of the overwhelming data attesting to 
negative outcomes for those targeted by racist attitudes, 
children and adults of minority groups still suffer in 
retail settings. However, research is not available about 
the customer service of commissioned retail clerks. 
Sales clerks in jewelry stores earn a certain percentage 
of the amount of sales they make for the month. One 
might expect more egalitarian interactions when clerks 
are motivated by commissions. Research on this 
scenario will help determine if motivation to obtain 
sales affects the sales clerk’s acts of discrimination. 

The current study investigated clerk-customer 
interactions in jewelry stores to determine if motivation 
to obtain sales results in equal treatment for customers 
of different ethnicities. The interactions between clerks 
and Caucasian males and females were used as a 
baseline from which to evaluate other interactions. 
Minorities were expected to spend less time in a jewelry 
store, spend less time with the clerk and report lower 
service ratings than Caucasian participants. 


Il. METHOD 


Participants from three ethnic groups who visited mall 
jewelry stores were invited to participate in the 
experiment: African American, Hispanic American, and 
Caucasian. Observations were performed at four jewelry 
stores. The observer sat on a couch in a sitting area 
across from the jewelry store. Presence and purpose of 
the observer was not noticeable to customers or sales 
clerks in the jewelry store. When a randomly selected 
participant crossed the threshold into the jewelry store, a 
stop watch was activated. The time that displayed on the 
stop watch when the time the clerk greeted the subject 
was recorded on the data sheet. Leaving the store was 
operationalized as the time the participant exited the 
store into the mall hallway. The observer approached 
the subject as he or she was in the hallway and asked the 
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subject if he or she would answer questions about their 
experience in the jewelry store. This procedure was 
repeated for each participant. Data was collected at four 
jewelry stores in North and South Carolina. 


Il. RESULTS 


Three analyses of variance were performed. Means for 
time spent in store by Gender and Race are presented in 
Figure 1. The analysis of time spent in store yielded no 
significance for Gender and no significance for Gender 
by Race; however, there was a main affect of Race 
(F(1,2)=8.619, p<.05). 

Mean time spent with clerk by Race and Gender is 
illustrated in Figure 2. The analysis of time spent with 
the clerk showed no significant difference for Gender 
and no interaction of Gender by Race. However, there 
was again a main effect for Race (F(1,2)=7.978, p<.05). 

Means for customer service rating by Gender and 
Race can be found on Figure 3. The analysis of 
customer service rating showed no significant difference 
for Gender, nor was there an interaction of Gender by 
Race. There was however, a main effect of Race 
(F(1,2)=10.274, p<.05). 


IV. DISCUSSION 


We predicted that the selected minorities will spend less 
time shopping in the jewelry store, spend less time 
interacting with the sales clerk, and will report a low 
service rating than white subjects. The data confirmed 
these hypotheses. African Americans and Hispanic 
Americans spent less time in jewelry stores and spent 
less time with the sales clerks in jewelry stores. These 
different patterns of in-store behavior resulted in lower 
customer service ratings from African American and 
Hispanic American customers. Men appeared to spend 
more time in the store and with the clerk, while women 
seemed to give more positive customer service ratings; 
however, none of these trends were significant. 

These data extend the conclusions of Kraus, Davis, 
and Burns (1997) who reported discrimination against 
African Americans and Hispanic Americans in retail 
stores [1]. It is perhaps surprising that all customers to 
the jewelry stores were not treated equally well given 
that the clerks were operating on commission. 
Extenuating circumstances may have made it difficult 
for clerks to treat all customers equally. Future studies 
should control for time of day to minimize the influence 
of temporal effects in the data. 

Observations were made during the later part of the 
day when stores were busy and sales clerks may have 
been nearing the end of their shifts. 

It is possible that the racial differences are due to 
customers’ anticipation of poor service arising from 
their ethnicity. Furthermore, responses to the customer 


service questions may have been biased if customers 
had formulated hypotheses about the purpose of the 
study. . 

While reasons for the racial differences are beyond 
the scope of this study, the data clearly document that 
our experiences in high-end retail stores are influenced 
by race. If stores were aware that they might be losing 
business due to the inconsistent experiences of 
customers, then perhaps they would be motivated to 
take action. Any positive change would then also 
address the social and psychological consequences of 
discrimination. 


V. CONCLUSIONS 


Our hypothesis that African American and Hispanic 
American customers have different experiences in high- 
end retail stores than Caucasians was confirmed. 
Previous research had documented differential treatment 
in lower-end retail stores. It appears that working on 
commission does not counteract the discriminatory 
behavior that occurs between clerks and customers in 
the retail environment. 
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Figure 1. Time in Store as a function of Race and Gender. 
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Figure 2. Time with Clerk as a function of Race and Gender. 
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Figure 3. Customer Service Rating as a Function of Gender and Race. 
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Abstract — Caffeine is the most commonly used psychoactive 
drug in the United States. There have been several proposed 
models for the action of caffeine in the cells, including 
phosphodiesterase inhibition, calcium mobilization and 
prostaglandin antagonism. But these effects occur only at high 
doses. The effect of caffeine in the amounts that are consumed 
in food and beverages is most likely through its antagonistic 
effect on the adenosine receptors. This study compares the 
effects of high and low dose caffeine on temporal perception 
in rats. Fourteen adult Wistar rats were trained in a temporal- 
bisection procedure to discriminate between short (i.e., 2 s) 
and long (i.e., 8s) signals. After training, testing consisted of 
trials with short, long, and intermediate duration signals. 
During these sessions, rats received oral doses of 0 mg/kg 
(sham control), 9.6 mg/kg (low dose), and 96 mg/kg (high 
dose) in a counterbalanced order. Caffeine had a significant, 
dose dependent effect on temporal perception (p < .05). Rats 
in the low dose condition were more likely to treat signals as 
long durations (i.e., faster time perception) and rats in the 
high dose condition were more likely to treat signals as short 
durations (i.e., slower time perception), relative to the control. 
The different responses observed after the treatment of high 
and low doses of caffeine supports the theory that caffeine 
affects more than one type of adenosine receptors. 


Keywords — Caffeine, Temporal perception, Adenosine 
receptor antagonist, Bisection procedure. 


INTRODUCTION 


Traditionally caffeine is known to inhibit 
phosphodiesterases which is responsible for degradation 
of cAMP. If phosphodiesterases are not able to perform 
their function, cAMP amount in the cell increases which 
causes a release of the excitatory neurotransmitters 
dopamine and norepinephrine [1]. These interactions 
account for mood changes, increase energy, etc. caused 
by caffeine intake. 


However, recent research shows that 
phosphodiesterase activity inhibition that would affect 
the dopamine and _  norephinephrine levels are 


approximately 100 times higher than the levels of 
caffeine consumed by humans. Therefore, recent 
studies focus on the effect of caffeine as an adenosine 
antagonist [2]. Adenosine is a purine nucleoside that 
mediates a wide range of metabolic pathways. In the 
cell membrane four subtypes of adenosine receptors are 
present. These are A;, Axa, Aog and A;. Caffeine acts as 
an antagonist of both A; and A», adenosine receptors 


[2]. A; receptors are predominantly expressed in the 
cerebral cortex and hippocampus in the brain whereas 
the A, receptors are mostly expressed in the striatum 
and basal ganglia [3]. A> receptors have low density in 
other parts of the brain. Adenosine has higher affinity to 
A; receptors [4], than to A, receptors. Binding of 
adenosine to A, receptors strongly inhibits acetylcholine 
release from the pyramidal hippocampal neurons. In the 
CNS, acetylcholine causes excitatory actions. Binding 
of adenosine to A; receptor reduces the amount of 
acetylcholine produced, thus causing a decrease in 
excitory action and increasing tiredness. Acetylcholine 
is also a key chemical in memory retention, therefore 
when caffeine blocks the binding of acetylcholine to A, 
receptors it causes an increase in memory retention. 
Even though its connection to sleep regulation and 
neuradegeneration control has been suggested the 
function of Az, receptors are not well known [5]. 

Several studies have shown that different 
psychoactive drugs can alter the perception of time [6, 
7\. Specifically, Meck [6] suggested that drugs that 
affect acetylcholine and dopamine levels play a key role 
in time perception. Acetylcholine is thought to play a 
role in the formation of reference (i.e., long-term) 
memories of temporal events. Support for this idea 
comes from increasing acetylcholine levels that result in 
reference memories that are shorter, which, when 
compared with a duration in working (i.e., short-term) 
memory, will result in an overestimation of the duration 
in working memory. Meanwhile, dopamine is thought 
to affect the speed of the “internal clock,” with more 
dopamine resulting in faster “ticking of the clock.” This 
will result in a longer duration in working memory. 
Although increasing acetylcholine or dopamine results 
in an overestimation of time in working memory, the 
overestimation is shown in different ways. Acute 
presentation of acetylcholine results in a gradual change 
of temporal memory, mirroring the gradual formation of 
memory. Meanwhile, acute presentation of dopamine 
results in an immediate speeding up of the clock. 

The goal of the current study is to see how the most 
common psychoactive drug used in the United States 
affects temporal perception. This was done by 
comparing high and low doses of caffeine to sham 
control groups. 
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Il. MATERIALS AND METHODS 


Fourteen adult Wistar rats, obtained from a commercial 
supplier, (Charles River Laboratories, Raleigh, North 
Carolina) were used. The animals were maintained in a 
temperature controlled room (72 — 76 F) on a 14h/10h 
light/dark cycle. The animals were fed immediately 
after each session, which resulted in approximately 23 
hours of food deprivation before each session. Water 
was present at all times except when in experimental 
chambers. 

Two identical operant boxes were used in this 
experiment. Each box had a houselight, two response 
levers, and a food trough where 15mg food pellets could 
be dispersed. 

The rats were trained to press the levers via an 
autoshaping procedure before the experiment proper. 
The initial phase of the experiment consisted of the 
presentation of a light stimulus for either 2 or 8 s. If the 
signal was on for 2 s, choosing the left lever resulted in 
the presentation of a food pellet and if the signal was on 
for 8 s, then choosing the right lever resulted in food. 
The assignment of left and right levers to 2 and 8s was 
counterbalanced across rats. 

The testing phase began after the rats learned to 
discriminate between 2 and 8 s. Testing consisted of 
normal 2 or 8 s trials as well as probe trials in which the 
light stimulus was on for one of five intermediate 
durations (2.5, 3.2, 4.0, 4.9, and 6.3 s). Probe trials 
never resulted in a food pellet reward. 

The testing phase lasted for 13 days. All rats 
received the three treatment conditions (high dose, low 
dose, and sham control) in a counterbalanced manner. 
Each condition lasted for three consecutive days, with 
two days of no manipulation between each condition. 
For example, Rat | may have started the first three days 
in the high dose condition, followed by two days off, 
followed by three days in the sham control condition, 
followed by two days off, and finally three days in the 
low dose condition. 

Caffeine was dissolved in warm water and 
administered orally 15 minutes before the sessions. 
Groups that received high dose received 96 mg/kg, low 
dose received 9.6 mg/kg caffeine and the control group 
received the same amount of distilled water. 


Il. RESULTS 


Figure 1 plots the proportion of choosing the long 
choice as a function of the duration of the stimulus. If 
the discrimination between 2 and 8 s was learned, then 
when the signal was short (e.g., 2 s) they should rarely 
choose the long lever but when the signal was long 
(e.g., 8 s) they should almost always choose the long 
lever. Thus, as you go from left to right in the graph, 


you would expect the functions to increase, which they 
do (F(6,78) = 44.57, p < .001). 
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Further, there was a significant effect of dose (F(2,26) = 
5.96, p = .016). The low dose is shifted up relative to 
control (i.e., speeding up of time) while the high dose is 
shifted down relative to control (i.e., slowing down of 
time). There was no significant interaction (F(3, 20) = 
3.20, p = .263). 

Figure 2 shows the overall proportion correct on 2 
and 8 s trials. There is a significant difference between 
the three conditions (F(2,13) = 3.68, p = .039). The low 
dose resulted in slightly better performance than control 
while the high dose resulted in marked deterioration of 
performance relative to control. 
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IV. DISCUSSION 


The purpose of this experiment was to investigate the 
effects of caffeine on time perception. Our data clearly 
showed that caffeine orally administered causes changes 
in time perception. The low dose of the caffeine caused 
speeding up of the time perception as expected, 
however caffeine administered at high concentrations 
resulted in slowing down of the timing indicating that 
different mechanisms are involved. 

Caffeine binds to the adenosine receptors. As 
discussed above, adenosine has higher affinity to A, 
receptors. Even though caffeine is known as a 
nonselective adenosine receptor antagonist and 
blockade of A», receptors, it is currently believed to be 
the main mechanism responsible for the behavioral- 
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activating effects of caffeine [2]. The difference also thank Converse College for providing the 
observed between high and low dose caffeine laboratories and equipment used in this research. 
applications point to the possibility that caffeine might 

have higher affinity to A, receptors. This result is REFERENCES 
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interpretation as well [2, 8]. Increase in the number of [1] R. M. Glass, Caffeine dependence: What ar the 
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Activation of A, receptors in the brain produces 
presynaptic effects to inhibit the release of excitatory 
transmitters by a combination of several different 
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Researchers agree that it is very difficult to form a 
definite opinion on caffeine’s effect on the central 


nervous system. In most studies caffeine is administered 266:1563-1573, 1996. 

either intraperitonally or intravenously. Neither of these [10] § Ferre, G von Euler, B Johansson, B B Fredholm, and 
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consumption of caffeine. Also in most studies amount receptors decreases the affinity of dopamine D2 
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corresponding to the amount consumed by humans. Our 
study, because of the relevance of the low dose and 
administration type, is most relevant to human 
equivalence. Further experiments, investigating the 
effects of different doses orally administered, is 
recommended. 
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Abstract — Every year, senior students pursuing the degree of 
a BFA in Art Studio with an emphasis in Graphic Design, 
present an exhibition in the Upstate gallery of their best work. 
It is accompanied by a catalog featuring selected student 
work, artist statements, and contact information. All work on 
the design and production of the catalog will be overseen and 
divided among the seniors, with each assigned a specific task, 
everything from creating the overall concept for the project to 
press proofs of the catalog and distribution. The 2008 Student 
Exhibition opening is April 8, with students presenting their 
work accompanied by the complete, printed exhibition 
catalog. This project teaches teamwork skills and “real 
world” work experience through the collaboration and 
coordination of this endeavor. It also promotes their work and 
expertise to possible employers and to future art students who 
may join the program. 


Keywords — Graphic design, catalog, art, visual arts, 
exhibition 


Every year, senior students pursuing the degree of a 
BFA in Art Studio with an emphasis in Graphic Design 
present an exhibition in the Upstate gallery of their best 
work. It is accompanied by a catalog featuring selected 
work, artist statements, and contact information. This 
catalog is distributed at the gallery opening of the 
exhibit, as well as mailed to colleges, universities, and 
advertising and design agencies throughout the Upstate 
region, thereby familiarizing future students with the 
design program at USC Upstate and potential employers 
with the students and their work. Hopefully this will 
attract more students to the program and lead graduates 
to job interviews and/or future employment. 

Work on the catalog will be divided among the 
seniors, with each assigned a specific task. Some of the 
activities include creating the overall concept for the 
project; design of the catalog which includes the layout 
and format; writing printing specifications; procuring 
bids from printers; the collection of students’ work, 
statements, and assembling the components into the 
final piece; sending the final design to the printer for 
production; press proofs of the catalog; and distribution. 
All students will be writing their artist’s statements and 
selecting their artwork for inclusion in the catalog. 

The 2008 Student Exhibition opening is April 8, 
with students presenting their work accompanied by the 
complete, printed exhibition catalog. 


Vastly important for the students, this project 
teaches valuable teamwork skills and “real world” work 
experience through the collaboration and coordination 
of this endeavor. It also promotes their work and 
expertise to possible employers. In the field of graphic 
design, one must have well-developed team skills in 
order to succeed, since one will typically be working as 
part of a team on projects for clients. This project also 
teaches the students indispensable time-management 
and self-direction skills. 

All students participating in this project are part- or 
full-time USC Upstate seniors in pre-professional tracts, 
getting their BFAs in Art Studio with an emphasis in 
Graphic Design. Over half have a GPA of 3.0 or higher. 
Four students have participated in local and/or study 
abroad programs and/or courses. Four students have 
done internships at these locations: Hub-Bub, The Beat, 
the Souther Agency, the City of Spartanburg, Haggerty 
Marketing, Showcase Marketing, and in USC Upstate’s 
University Communications. Two students were later 
hired into paid positions. 

A general idea of the layout for the cards is as 
follows: there are eight 4 x 9 inch cards, connected at 
the bottom corner. The cards can either be viewed as a 
stack or fanned out from the corner. This design is 
based on the Pantone Matching System graphic 
designers use as a color guide. This layout was decided 
upon because each student has their own style, yet they 
all come together as a group. Each student gets their 
own card, which will contain their personal logo, artist’s 
statement, and contact information on one side, and 
samples of their work on the other. The personal logo is 
used here to identify the student, without the use of a 
literal photograph of the student. 


CONCLUSIONS 


This project is a highly important one for the students 
involved, in both an academic and professional sense. It 
tests their creative and collaborative abilities, and gives 
them a taste of what it’s like to work as part of a team 
on a design from conception to finished printed product. 
This project is an invaluable asset to the students’ 
professional portfolios. 
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Abstract — Using a large national health database, we 
propose an enhanced SVM-based model called Hierarchical 
Clustering Support Vector Machine (HCSVM) that utilizes 
multiple levels of clusters to classify patients diagnosed with 
type-2 diabetes. Multiple HCSVMs are trained for clusters at 
different levels of the hierarchy. Some clusters at certain 
levels of the hierarchy capture more separable sample spaces 
than the others. As a result, HCSVMs at different levels may 
develop different classification capabilities. Since the 
locations of the superior SVMs are data dependent, the 
HCSVM model in this study takes advantage of an adaptive 
strategy to select the most suitable HCSVM for classifying the 
testing samples. This model solves the large data set problem 
inherent with the traditional single SVM model because the 
entire data set is partitioned into smaller and more 
homogenous clusters. Compared with the traditional single 
SVM model and one-level multiple SVMs model, the HCSVM 
Model markedly improves the accuracy for classifying testing 
samples. 


Keywords — Hierarchical Clustering, Support Vector 
Machines, Classification, Clustering Algorithm, Type-2 
Diabetes 


INTRODUCTION 


The rapid rate of increase in people diagnosed with 
diabetes warrants immediate attention of policy makers 
and health care providers alike. As the fifth leading 
cause of death, diabetes has its greatest effects on the 
elderly and certain racial/ethnic groups and is a major 
contributor to the escalating costs of health care that 
increased from about $8 billion in 1992 to $132 billion 
in 2002 [1]. 

Classification of patients diagnosed with type-2 
diabetes based on the length of hospital stay is an 
important aspect of public health policy. Good 
understanding about how the length of stay is related to 
patient and hospital profiles will provide relevant 
clinical knowledge for clinicians and health policy 
experts to identify, evaluate, and subsequently predict 
the predominant variables that affect length of stay [2]. 

Current strategies to address problems in health care 
are based on small and localized data sets. Typically, 
only local benchmarks are used in these models [3], 
reducing their applicability to the larger and more 
general population. In contrast, this study utilizes The 


Healthcare Cost & Utilization Project (HCUP-3) 
databases which are the largest and most robust U.S. 
inpatient databases. Classification of patients diagnosed 
with type-2 diabetes based on the length of stay from 
national databases can provide important information 
for making effective healthcare policies at national, 
state, and local levels. If patients stay in a hospital more 
than nine days (the sample median), these patients are 
classified as “negative”; otherwise, these patients are 
classified as “positive”’. 

Traditional approaches based on Support Vector 
Machines (SVMs) [4] are used to solve similar 
classification problems as in this study. The typical 
training time for a single SVM is Q(n*) for a training set 
with n samples. As a result, a single SVM are not 
favorable for large datasets having complex distribution 
patterns [5]. 


Il. PREVIOUS WORK 


Many algorithms and implementation techniques have 
been developed to enhance SVMs in order to increase 
their training performance on large data sets that have 
complex distribution patterns. The success of these 
methods depends on dividing the original Quadratic 
Programming (QP) problem into a series of smaller 
computational sub-problems. Although these algorithms 
accelerate the training process, they do not scale well 
with the size of the training data. 

More recently, several one-level multiple SVM 
approaches are proposed to deal with trainings on large 
datasets [6]. One of approaches is called Clustering 
Support Vector Machines (CSVMs) in which the whole 
data set is partitioned into multiple clusters using a 
clustering algorithm. Then, individual CSVMs_ are 
trained for each of the clusters. Finally, during the 
testing phase, the clustering algorithm chooses one of 
the CSVMs to classify a testing sample. CSVMs use the 
capabilities of only one level of SVMs based on 
arbitrary partitions of data. Some SVMs trained on 
clusters obtained from poor partitions may develop poor 
classification capabilities. As a result, the classification 
capability of the CSVM model is not optimized. 
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Ill. NEW APPROACH 


To further enhance the performance of one-level 
CSVMs, we propose a new computational model called 
Hierarchical Clustering Support Vector Machines 
(HCSVMs) that utilizes multiple levels of SVMs in a 
clustering tree. Using the hierarchical clustering 
technique, the whole dataset is first partitioned into 
multiple clusters at multiple levels of a tree-structure. 
This tree-structure represents multiple levels of 
partitions with widely different sizes, shapes, and 
densities. Each level of partitions can capture different 
data distribution patterns for a particular subspace of the 
data. In the second step, SVMs are built on clusters at 
each level so that they can perform classifications in 
different sample subspaces. Some partitions at some 
levels in the tree may provide more separable sample 
subspaces that enhance SVM trainings for certain sub- 
problems. However, some partitions in the tree may not 
be as effective in capturing the right subspaces. One of 
the SVMs in the tree is most suitable for classifying 
testing samples of a given subspace. Such a SVM is 
found by adaptively searching through the tree. In this 
paper, we demonstrate the multi-level _HCSVM 
approach has a superior classification performance as 
compared to the traditional single SVM model and the 
one-level CSVM model. 


IV. RESULT ANALYSIS 


Based on the difficulty of classifying the data, the 
independent testing set is separated into three groups. 
The “bad data group” includes data that CSVM 
classifies with testing accuracy below 60%. The 
“average data group” includes data that CSVM 
classifies with testing accuracy between 60% and 70%. 
The “good data group” includes data that CSVM 
classifies with testing accuracy over 70%. In other 
words, the bad data group is the portion of data poorly 
classified by CSVM in the testing set. The good data 
group is the portion of data accurately classified by 
CSVM in the testing set. 

For the bad data group, accuracy improves from 50% to 
63% when the HCSVM model is used. For the good 
data group, accuracy increases by 4%. The 
performances of both CSVM and HCSVM for the three 
data groups are better than the performance of the single 
SVM model. This indicates that the strategy of building 
multiple SVMs in the training set worked. In the tree 
structure, all HCSVMs at different levels cooperate to 
make intelligent and robust classification decisions. Our 
algorithm chooses the most confident HCSVM in the 
tree structure for the final classification decision. This 
strategy of fully utilizing the capability of all SVMs at 


every level of the tree structure is demonstrated to be 
highly effective for classifying samples than both the 
single SVM model and the one-level CSVMs model. 


V. CONCLUSIONS 


In this study, the HCSVM model uses an adaptive 
strategy to select the most confident SVMs that uses 
more optimal partitions to find a better hyperplane for 
effective classifications. Experimental results indicate 
that the performance of the multi-level HCSVM model 
is superior to the one-level CSVM model for the 
classification problem. 
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Abstract — Plants produce Reactive Oxygen Species (ROS) in 
response to a large variety of biotic and abiotic stresses. ROS 
cause injury to the cell. Plants defend themselves against the 
harmful affects of ROS through the antioxidant system 
enzymes, such as superoxide dismutase (SOD), ascorbic 
peroxidase (APX) and catalase (CAT). In this study we 
investigated the correlation between leaf age and antioxidant 
enzyme activity in pea plants (Pisum sativum L.). Enzyme 
activities were measured in fourteen day old pea plants that 
were subject to high intensity light 4, 8, 24 and 36 hours after 
the treatment. SOD, APX and GR activities were measured in 
Leaf 1, Leaf 2, and Leaf 3. Leaf 1 and Leaf 2 showed a higher 
level of damage. Increase observed in APX and GR enzyme 
activity was highest in Leaf 3. Both in control and in high light 
treated groups the amount of protein was higher in Leaf 3 
when compared to Leaf I and Leaf 2. There has not been a 
significant change in the amount of protein during testing, 
indicating that the increase in the enzyme activity is not a 
result of increase in the enzyme amount. 


Keywords — Oxidative stress, High light, Antioxidant 
system, Abiotic stress. 


INTRODUCTION 


Oxygen, the most significant requirement of life, is also 
the reason for the formation of Reactive Oxygen 
Species (ROS) in aerobic organisms. Superoxide anion 
radicals (O02), hydrogen peroxide (H,O2) and hydroxyl 
radicals (OH) are some of the ROS common and highly 
toxic to all aerobic organisms [1]. In photosynthetic 
organisms through metabolic pathways localized in 
mitochondria, chloroplasts, and peroxisomes ROS is 
continously produced [2]. ROS formation is also 
observed through the activation of various oxidases and 
peroxidases in response to biotic and abiotic stresses 
such as pathogens [3], drought [4], high light [5] and 
herbicides paraquat [6]. 

Since ROS is toxic to the organism plants have to 
develop defense mechanisms to protect themselves from 
damage. This is accomplished through the use of 
antioxidant defense system which includes an 
enzymatic, such as superoxide dismutase (SOD), 
ascorbate peroxidase (APX), catalase (CAT) and 
glutathion reductase (GR) and non-enzymatic such as 
ascorbate and glutathion system working together [7]. 


SODs catalyze the reduction of superoxide anions to 
hydrogen peroxide. It plays a critical role in the defense 
of cells against the toxic effects of oxygen radicals. In 
plants there are 3 types of SODs based on the metal co- 
factor used by the enzyme. These SODs are located in 
different compartments of the cell (Figure 1) 


Cell Wall 


Mitochondrion 
Mn SOD 
~~ 


Cytosol 
Cu-Zn SOD 


Cu-Zn SOD 


Antioxidant genes 


Nucleus 


Chloroplast 
Fe and Cu-Zn SODs, 


Figure 1. Subcellular localization in plant cells [8]. 


Fe SOD is located in the chloroplast, Mn SOD in the 
mitochondrion and Cu-Zn SODs in the chloroplast and 
cytosol. 

In plants oxygen is a product of photosynthetic 
reactions. Superoxide radicals are generated when 
molecular oxygen acts as an electron acceptor in 
Photosystem I (PSI). Therefore the production of large 
amounts of ROS is a consequence of the photosynthetic 
reductions of oxygen. When plants are exposed to high 
intensity light, the formation of superoxide radicals 
increase significantly. As the first line of defense 
against ROS, in the chloroplast, the Cu/Zn SOD and Fe 
SOD rapidly convert superoxide radicals to hydrogen 
peroxide [8] which as damaging to the cell as 
superoxide ions. APX reduces HQ, by using ascorbate 
as an electron donor. Oxidized ascorbate is then reduced 
by reactions that are catalyzed by 
monodehydroascorbate reductase, dihydroascorabate 
reductase, and GR [9]. 
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Figure 2. The principal features of photosynthetic electron 
transport under high light stress that lead to the production of 
ROS in chloroplasts (Modified from [10]). 


Donahue (1996) and Kuk (2006) showed that leaves of 
various ages shown to differ in their response to 
oxidative stress [11, 12]. Casano (1994) also showed 
that photooxidative stress depends on the ontogenic 
state of the leaf [13]. In this study we investigated the 
correlation between leaf age and antioxidant enzyme 
activity in pea plants (Pisum sativum L.). 


Il. MATERIALS AND METHODS 


Pea seeds (Pisum sativum) were planted into plastic 
pots, irrigated with tap water, and allowed to grow for 
14 days in an un-shaded greenhouse. Half of the 14 day 
old plants were exposed to 1500 umol quanta m” s" for 
1 hour. Enzyme activities were measured 4, 8, 24 and 
36 hours after the treatment. SOD, APX and GR 
activities were measured in leaf tissue from control and 
highlight treatment groups. The first set of leaves 
emerged after the germination were named Leaf 1, the 
second set of leaves emerged after the germination were 
named Leaf 2 and the third set of leaves emerged after 
the germination were named Leaf 3. In order to 
minimize the variation from the angle of light, the light 
was reflected from the side. Leaf tissue (0.4 g per 
group) were grinded with 1.2 mL of ice-cold extraction 
buffer (100 mM KPO4 buffer, pH 7.0, 0.1 mM EDTA) 
using mortar and pestle. Contents were then 
homogenized with 115 V OMNI TH homogenizer for 
10 seconds. Homogenate was centrifuged with 120 V 
Micromax RF centrifuge at 10,000 rpm for 10 min at 
4°C. The supernatant fraction was used as a crude 
extract for enzyme activity assays. The amount of 
protein was determined according to Bradford (1976) 
using bovine serum albumin as standard [14]. Specific 
enzyme assays were based on Giannopolitis and Ries 
(1977) for SOD, Nakano and Asada (1981) for APX, 
and Foyer and Halliwell (1976) for GR with minor 
modifications according to da Costa et al. (2005) [15 - 
19]. Absorbance of the reaction mixtures were read at 
560 nm, 290 nm, and 340 nm respectively by using a 


Thermo —_ Electron model 336001 


spectrometer. 


Corporation 


Leaf 2 


Leaf 1 


{MK 
| 


Figure 3: Leaves 1, 2 and 3 of Pisum sativum plants 


[20]. 
Ill. RESULTS 


To determine whether or not antioxidant response to the 
high light in pea leaves is age dependent 14 day old pea 
plants were subject to high light as described in 
Materials and Methods section. A correlation between 
the visible damage and leaf age was observed. Visible 
bleaching and injury spots were observed in Leaf 2 and 
Leaf 1 where as no visible damage was noted in Leaf 3. 
Damage in Leaf 1 and Leaf 2 was comparable. 

Figures 4 — 6 Shows the changes to enzyme activity 
expressed as percentage of initial control values for each 
leaf age class. Leaf 3 also showed a higher level of 
enzyme activity for all 3 enzymes but in particular for 
APX and GR. 

SOD activity in control groups was similar at 8, 24 
and 36 hours following the treatment. Although an 
initial decrease in the activity is observed in all 3 groups 
8 hours following the treatment, enzyme activities 
increased to the level of control activity 24 and 36 hours 
following the treatment and did not show any 
substantial changes. 
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Figure 4. Responses of SOD enzyme activity to high light 
stress 


In Leaf 1 APX enzyme activity slightly decreased 8 
hours following the treatment and did not show any 
recovery until 36 hours following the treatment. A 
similar decrease 8 hours following the treatment was 
observed in Leaf 2, but unlike in Leaf 1, increase in the 
activity was observed 24 hours after the treatment. In 
contrary to Leaf 1 and Leaf 2, Leaf 3 responded to stress 
with a slight increase 8 hours following the treatment. 
Enzyme activity continued to increase 24 and 36 hours 
after the treatment. Control groups did not show any 
changes in the activity throughout the experiment. All 
three groups had similar levels of enzyme activity 36 
hours following the high light treatment. 
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Figure 5. Responses of APX enzyme activity to high light 
stress 


GR activity was also relatively stable in the control 
groups over the 36 hour period following the treatment. 
Leaf 1 responded to stress with an initial decrease 
followed by an increase whereas both Leaf 2 and Leaf 3 
showed a steady increase in GR activity over 36 hour 
period. Increase observed in Leaf 3 was the highest 
among all 3 leaf groups. 

Protein content per gram fresh weight was also 
measured in all three leaf groups over 36 hour period 
following treatment. Leaf 3 had the highest amount of 
protein followed by Leaf 2 and Leaf 1. Over the period 


of experiments no changes in the protein amount 
observed in any of the control or treatment groups. 
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Figure 6. Responses of GR enzyme activity to high light stress 
IV. DISCUSSION 


The effect of high light treatment in leaf antioxidant 
activity of SOD, APX and GR was followed over a 
period of 36 hours to assess the correlation between leaf 
age and the antioxidant enzyme activity. The youngest 
leaf, Leaf 3, showed no sign of damage as well as 
higher levels of antioxidant activity for all three 
enzymes. The lack of visible damage is probably related 
to higher enzyme activity. Similarly Leaf 3 had the 
highest amount of protein. This might mean that higher 
amount of enzyme is present in Leaf 3, therefore the 
increased enzyme activity might be only the result of 
higher amount of enzyme present in Leaf 3. In 
transgenic studies, plants expressing antioxidant 
enzymes constitutively showed increased resistance to 
oxidative stress supporting this conclusion [11, 21 — 23]. 

On the other hand no significant change in the 
amount of protein during testing, indicates that the 
increase in the enzyme activity is not a result of increase 
in the enzyme amount. 

The relationship between developmental process 
and antioxidant enzyme response to stress have been 
studied by various scientist [24-26]. Similar to our 
results, there researchers found a correlation between 
the developmental stage and response to oxidative 
stress. Therefore further studies investigating this 
correlation is needed. 


V. CONCLUSIONS 


This study shows that a correlation between the age of 
the leaves and their response to oxidative stress is 
present. Further studies investigating this relationship 
with various oxidative stress generators at the protein, 
enzyme and RNA level is needed. 
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Abstract — This paper presents an efficient hybrid feature 
selection model based on Support Vector Machine (SVM) and 
Genetic Algorithm (GA) for large healthcare databases. Even 
though SVM and GA are robust computational paradigms, the 
combined iterative nature of a SVM-GA hybrid system makes 
runtime costs infeasible when using large databases. This 
paper utilizes hierarchical clustering to reduce dataset size 
and SVM training time, multi-resolution parameter search for 
efficient SVM model selection, and chromosome caching to 
avoid redundant fitness evaluations. This approach 
significantly reduces runtime and improves classification 
performance. 


Keywords — Classifier systems, data mining, machine 
learning, genetic algorithms, support vector machines. 


INTRODUCTION 


A. Background 


The rising rate of medical expenditures warrants 
effective and efficient healthcare clinical and 
administrative decisions [1]. These decisions are 
enhanced by selecting important features that are 
associated with length of stay, a critical indicator of 
patient care and clinical and financial outcomes. A 
typical national healthcare database consists of millions 
of records and each record consists of hundreds of 
features that profile patients, hospitals, procedures and 
other factors. Feature selection allows providers to focus 
on factors that are most relevant for achieving effective 
healthcare outcomes. 

Support Vector Machine (SVM) is a_ robust 
supervised learning machine model that solves linearly 
non-separable classification problems by mapping an 
input space into a high-dimensional feature space using 
a kernel function [2]. Genetic Algorithm (GA) is a class 
of algorithms that mimics Nature’s evolution strategy to 
evolve a population of chromosomes as _ potential 
solutions to optimization problems such as feature 
selection [3]. 


B. Problem Statement 


A traditional SVM-GA feature selection system, while 
robust, is computationally infeasible with large datasets. 
A GA run involves many generations; each GA 
generation requires numerous SVM model selections for 


chromosome fitness evaluation; each SVM model 
selection searches numerous parameters; each parameter 
set requires a SVM training with runtime complexity in 
the order of n° or O(n’). Based on simulation projections 
with a dataset containing about 3,000 records, this 
combined complexity requires almost 100 years to 
complete the feature selection process using a 2.4 GHz 
Core 2 Duo processor. 

This study presents an efficient approach for 
reducing runtime costs of a SVM-GA hybrid feature 
selection system for large databases without sacrificing 
classification performance. Our approach utilizes GA to 
select relevant features and SVM classifiers to evaluate 
the importance of those features. 


Il. PREVIOUS WORK 


As a comparison, many traditional SVM-GA hybrid 
approaches address the SVM training complexity of 
O(n°) in ad-hoc ways. For example, in [4], the original 
dataset for text-mining is comparable in size to the 
healthcare datasets. However, the authors manually 
select a subset of features and reduce their dataset from 
over 800,000 samples to about 7,000. Other prior SVM- 
GA approaches deal with very small datasets with as 
few as 42 samples [5, 6] and therefore, they do not face 
the challenge of high runtime complexity caused by 
large datasets. 

For the SVM runtime training parameters, some 
prior SVM-GA approaches arbitrarily choose only one 
set of parameters [5, 7] but such arbitrary choice of 
parameters may not be optimal. In [8], a greedy gradient 
descent method is proposed to search for an optimal C-y 
pair and it assumes that the C-y space is concave but 
this is definitely not the case for most applications. 
Other SVM-GA_ approaches perform exhaustive 
parameter searches because their datasets are small [6]. 
Finally, our approach not only uses the Least Recently 
Used caching strategy in [9] but also employ dirty bits 
to update the chromosome cache. 


Ill. METHODOLOGY 


This study employs a deliberate and novel combination 
of techniques to reduce the runtime costs of 
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implementing a SVM-GA hybrid system for feature 
selection. 


A. Hierarchical Clustering for Reducing SVM Training 
Time 


A major bottleneck of runtime cost for traditional SVM- 
GA systems is the SVM training complexity of O(n*) 
because SVM trainings are repeated in every step of the 
evolutionary process. First, we partition the original 
large dataset into smaller clusters of size m << n, 
effectively reducing the SVM training time for a cluster. 
After the dataset is partitioned, individual SVM 
classifiers are trained for each cluster. The trainings are 
processed in parallel; shortening the overall processing 
time for the entire dataset. This partitioning strategy is 
very scalable to increases in dataset size because more 
clusters can be created for larger datasets. 


B. Multi-resolution Parameter Search for SVM Model 
Selection 


We employ an adaptive multi-resolution parameter 
search based on Uniform Design [10] that reduces the 
time to search for optimal parameters. For example, the 
number of SVM trainings required to optimize the C-y 
parameters for the radial basis functions (RDF) kernel 
can be reduced more than 12 times, from the 
recommended 366 trainings to just 30. Intuitively, the 
goal of UD is to spread the sampling points over the 
experiment domain as uniformly as possible using a 
predetermined statistical distribution. Figure 1 illustrates 
two sets of sampling points on a 2-dimensional domain 
using 5 and 30 sampling points, respectively. 

The new adaptive multi-resolution strategy uses a 
global UD grid and several local UD grids. First, during 
a GA run, a complete 30-point UD global grid search is 
performed on the entire C-y plane every 10 generations. 
Each C-y point corresponds to a SVM model. The top 6 
distinct points from the 30-point global search are 
selected based on the classification performance of the 
SVM models averaged over the population. 
Subsequently, each of the top 6 points is used as the 
center of a 2-unitx2-unit local grid using the 5-point UD 
template. These 6 local grids are used in the next 9 
generations for selecting the best SVM model for each 
chromosome. The resolution is reset to the global 30- 
point grid every 10 generations to adapt to changes in 
the global C-y landscape over time. By doing periodic 
global searches, global changes can be detected and yet 
the local grids still enable the search to zero-in to the 
local optimal points. 


C. Reducing Computational Cost of GA by Caching 


Furthermore, we use caching to reduce the number of 
redundant trainings in a GA run. GA generates identical 


chromosomes from time to time, especially when the 
population is nearly convergent. The proposed caching 
mechanism eliminates about 30% of the SVM trainings 
in the experiments. 


—_____@—— 
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(a) 5-Point UD (b) 30-Point UD 


Figure 1. Example of Uniform Designs 
D. Fitness Function for Feature Selection 


Finally, the fitness function wy used in the GA is an 
average of Accuracy and F-Measure [11]: wy = 
(Accuracy + F-Measure) / 2. The F-Measure allows GA 
to balance false negative and false positive classifier 
responses. 


IV. EXPERIMENTAL RESULTS 


A. Dataset 


This study utilizes the Healthcare Cost & Utilization 
Project (HCUP-3) database, which is the largest and 
most robust U.S. national inpatient database [20]. An 
outpatient record in HCUP consists of more than a 
thousand variables. The SVM-GA systems in the 
experiments are designed to use only treatment 
procedures to classify patient records with respect to 
length of stay. Based on a total of 231 possible 
procedure codes, records of type-2 diabetes patients 
with at least two procedure codes for the year 2004 are 
included in the experiments. The dataset is further 
restricted to include records for patients 65 years or 
older and on Medicare. Data cleaning is also performed 
to remove records with incomplete information. The 
resulting dataset consists of a total of 3,115 records. 
This is a two-class classification problem. Samples with 
length of stay less than 9 days, the median length of stay 
for the dataset, are labeled as positive samples; 
otherwise, they are labeled as negative samples. 


B. Experiment Setup 


The original dataset of 3,115 samples is first clustered 
into 11 clusters based on procedure codes using 
hierarchical clustering. The average cluster size is 
283.18. Each GA experiment is repeated five times per 
cluster and the results are tallied and averaged. In this 
study, an average performance measure is calculated as 
a weighted average over all clusters based on the 
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number of samples in each cluster. The weighted 
average ensures fair and proportional contributions from 
clusters of different sizes. 


C. Feature Selection Results 


Out of a total of 231 procedure codes, the overall 
weighted average number of selected features is 27.78 
(or 12.02%). The percentages of features selected for 
the clusters vary between 8% and 17%. The results 
support our initial conjecture that only certain features 
are associated with length of stay. 


D. Comparisons of Classification Performance 


To confirm that the features are selected because of 
their importance for classification performance, a 
control experiment is set up to verify that the new 
approach selects relevant features while maintaining 
classification performance. Classification performance 
of the new approach is defined as the weighted average 
of the performance of each cluster’s SVM classifier 
model. 

The control experiment uses a single classifier to 
train on the entire dataset without feature selection to set 
up a baseline expectation for classification performance. 
The overall classification performance of the new 
approach outperforms the control even when a small 
subset of features is selected. The fitness value y, 
Accuracy, F-Measure of the new approach exceed those 
of the control system by 6.09, 6.59, and 5.67 percentage 
points, respectively. The new approach not only 
maintains classification performance, it actually exceeds 
the classification performance of the control. This may 
be attributed to the fact that the unimportant features are 
noise; once the noise is removed from the dataset, 
SVMs trainings become more effective. Therefore, the 
new approach is successful in selecting relevant features 
that are most important for classification. 


V. CONCLUSIONS AND FUTURE WORK 


This paper presents an efficient and effective SVM-GA 
hybrid model to perform feature selection for large 
datasets. The new approach successfully selected 
important features for a healthcare dataset involving 
3,115 hospital discharge records and 231 features. This 
approach is scalable for any large dataset. 

The major bottleneck in a traditional SVM-GA system 
is caused by the size of the dataset because the SVM 
training complexity is O(n*). As long as the size of each 
cluster is reasonably small, the proposed techniques of 
using an adaptive multi-resolution Uniform Design to 
perform parameter search and chromosome caching can 
greatly reduce the runtime costs of GA and yet maintain 
strong classification performance. A very large dataset 
could be partitioned into many small clusters of size m. 


As long as m << n and parallel machines are available 
to process the clusters, the system performance will 
scale well with the data size. 

Future study will extend this framework using more 
features such as diagnosis, patient profiles, and hospital 
profiles in order to improve feature selection 
performance. Features selected in the experiment will be 
evaluated for their clinical significance and 
implications. This project shows promise for developing 
decision support systems that will assist healthcare 


professionals in making better clinical and 
administrative decisions. 
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Abstract — This study investigates the initial stage of a 
change to gain a better understanding of the complexities of 
influences on individual employees’ attitudes toward change 
prior to the time they are required to adopt new behaviors 
associated with the desired change. Specifically, this study 
focuses on both Nurse Managers (team leaders) and 
Registered Nurses in a large non profit hospital in the 
Southeast US one year after the hospital was awarded Magnet 
Hospital status. As expected, the study finds that general 
leadership behaviors (e.g., transformational) are mediated by 
specific change management related behaviors and the change 
related management behaviors are moderated by the leader’s 
culture related to the targeted change. Further, broad 
individual characteristics such as motivational traits are 
mediated by more proximal characteristics (e.g., education, 
general change self-efficacy, and person-organization fit) and 
education is further moderated by the change management 
behaviors to influence change attitudes. The results of this 
study contribute specifically to leaders in the nursing 
profession as they desire to increase both the production and 
utilization of nursing research and more generally by 
extending the study of organizational change to include a 
more complex examination of early stage attitude formation of 
those individual affected by change. 


Keywords — Change, Leadership, Individual differences. 
INTRODUCTION 


Organizational change has been a prevalent interest of 
researchers and practitioners for many years. Yet there 
still exists considerable interests in this field of study 
because of the complexities associated with change and 
a continued lack of success organizations experience in 
navigating change. Many believe that failed change 
generally occurs because individuals affected by change 
do not successfully “unfreeze” or exhibit a willingness 
to abandon the old behavior and adopt new ones [1]. 
Since the early stage of change is so critical for success, 
there exists a continued interest in understanding the 
factors that influence employees’ attitudes about the 
change as a precursor to actually adopting and 
institutionalizing the new behaviors associated with the 
change [2]. 

The purpose of this study is to investigate the initial 
stage of an actual change to gain a better understanding 
of the complexities of influences on individual 


employees’ attitudes toward a change prior to the time 
they are required to actually adopt new behaviors 
associated with the desired change. Specifically, this 
study focuses on both Nurse Managers (team leaders) 
and Registered Nurses in a large non profit hospital in 
the Southeast US one year after the hospital was 
awarded Magnet Hospital status. Magnet hospital status 
requires a greater emphasis on nursing research, yet 
“research activities are still not perceived favorably by 
the majority of nurses” [3], partly because of the 
correlation between nurses’ attitudes towards research 
and behavior [4]. Given that “radical changes inevitably 
upset the status quo and will therefore be avoided,” [4], 
the setting for this study affords an _ excellent 
opportunity to further understand both individual and 
organizational factors that influence employees’ 
(nurses) attitudes toward a change in the “unfreezing” 
stage of the implementation process [5]. The results of 
this study contribute specifically to leaders in the 
nursing profession as they desire to increase both the 
production and utilization of nursing research and more 
generally by extending the study of organizational 
change to include a more complex examination of early 
stage attitude formation of those individual affected by 
change. 


Il. HYPOTHESES 


Transformational leadership involves behavior of a 
leader associated with inspiring followers to embrace 
new challenges and strive to achieve beyond the status 
quo. Their behavior tends to engender commitment to 
the targeted mission [6] Thus, 


H1: Transformational leadership behavior of the unit 
leader as perceived by the unit relates positively with 
individual level of attitude toward the change. 


How organizations implement change are actions taken 
by management experienced by everyone in the work 
unit and has been found to matter as much, if not more, 
than what organizations change. Procedural justice has 
been a major focus of the process of change because it 
includes providing participants of change a voice in the 
implementation process [7]. Since actions associated 
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directly with the change are more proximal to the 
judgments individuals make about change, 


H2: Procedural justice as perceived by the work unit 
mediates the relationship between transformational 
leadership behaviors and individuals’ attitudes toward 
the change. 


While having voice is important in shaping attitudes 
toward change, other factors associated with the context 
of change should exist that would amplify or reduce the 
influence of the change process. One of these factors is 
the value that the leader him/herself places on the target 
of the change, in this case an emphasis on nurse 
research. Thus, 


H3: A culture of research moderates the relationship 
between procedural justice and individuals’ attitude 
toward the change such that the relationship between 
procedural justice and attitude is stronger when there is 
a high level of research culture than when there is a low 
level. 


In addition to influences on change participants that are 
ambient to all individuals in a given work unit, there are 
differences in individuals that affect how they respond 
to change. Such individual level factors that influence 
individuals responses to changing work requirements 
are motivational traits [8]. Since those individuals 
higher on achievement orientation should be more 
motivated to engage new challenges, 


H4: Achievement orientation of the individual (Mastery 
and Competitiveness) relates positively with attitude 
toward the change. 


Research has found that individual characteristics that 
are more proximal to the outcome generally determine 
the response more than broad, general characteristics. In 
the case of nurses and research behavior, education, a 
general efficacy to handle change, and the degree of 
person-organization fit should explain the path more 
directly between motivational traits and individuals’ 
attitude toward the change. Thus, 


HS: Characteristics of the individual more proximal to 
the change (Education, General Change Self-Efficacy, 
P-O Fit) mediate the achievement orientation 
relationship with attitude towards the change. 


There exists a growing interest in the study of 
organizational change to investigate group level and 
individual level factors interacting to influence 
individuals’ reactions to change [9]. This study 
includes the factors at each level that were believed to 
have the most influence on individuals’ attitudes toward 


the change, procedural justice and mid-range individual- 
level characteristics. Given that we would expect 
individual level effects to be more salient to individual’s 
responses to change, procedural justice should make 
more of a difference to the individuals’ attitude when 
the individual characteristics are not as strong. That is, 
when individual employees are well educated in the 
direction of the change, believes more strongly that they 
can be successful when confronted with change, and 
perceives more of a value alignment with the 
organization, they should be less positively affected by 
how much they are asked to participate or how much 
information they receive about the change than those 
employees who are less naturally inclined to embrace 
the change. Thus, 


H6: Individual level characteristics and procedural 
justice (unit level) interact to affect attitude towards the 
change such that procedural justice is more positively 
related to attitude when individual characteristics 
associated with the change are lower than when they 
are higher. 


Ill. METHOD 


Nurses at a regional hospital were surveyed within the 
first year that the hospital announced it had attained 
Magnet Status. The nurses had begun to hear of the 
changes in job requirements associated with the change 
in status, but had not yet begun to have job standards 
altered or significant training provided. Three hundred 
ten nurses out of approximately 850 full time RN’s 
responded, representing forty-five different work units 
headed by a Nurse Manager. Questions were asked of 
each RN about their respective Nurse Manager’s 
leadership style and culture for research. Questions also 
addressed the RN’s view of the procedural justice 
associated with the change in their unit. These answers 
were aggregated to the unit or Nurse Manager level and 
tested for agreement among all RN’s in that unit. Other 
questions regarding individual RN’s personality, general 
change efficacy, P-O fit, and attitude toward the change 
were also collected at this time from each RN. 
Recognizing the multi-level nature of the data, 
Hierarchical Linear Modeling (HLM) was used to test 
the hypotheses to accommodate the reality that all RN 
responses were not independent of Nurse Managers. 


IV. CONCLUSIONS 


Results demonstrate support for the hypotheses. This 
suggests that specific behaviors associated with 
providing voice to employees will be meaningful in 
engendering positive attitudes toward the changes 
associated with Magnet Status, even when Nurse 
Managers do not necessarily exhibit general 
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Transformational Leadership behaviors. However, there 
is additional benefit to good change process when the 
leader exhibits values consistent with the targeted 
change behavior of the employees, in this case nursing 
participation in research. 

Further, the education level of the RN enhances the 
attitude toward the changes associated with Magnet 
Status. The more highly educated RN’s seem to be more 
comfortable with and less fearful or threatened by the 
new job requirements associated with research. This has 
implications for the educational institutions as well as 
the hiring practices of hospitals who aspire to Magnet 
Status. 
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Abstract— In clinical trials patients may fail from 
causes other than the disease under investigation. Such 
data are referred to as competing risks data. In ana- 
lyzing competing risks data, one typically models the 
effect of covariates on the cumulative incidence func- 
tion wia using the proportional cause-specific hazards 
model. However, the proportionality assumption under 
the proportional hazards model may be too restrictive 
in practice. Motivated by this, we consider the more 
flerible additive hazards model of [1]. We construct 
confidence intervals and bands for the cumulative in- 
cidence function for patients with certain covariates. 
The finite sample property of the proposed estimators is 
investigated through simulations. We will illustrate our 
method with data from malignant melanoma study. 


Keywords— Cumulative incidence function, Additive 
hazards model, Cause-specific hazard function, Propor- 
tional hazards model. 


I. INTRODUCTION 

In analyzing competing risks data, where each indi- 
vidual is exposed to K distinct types of risks and the 
eventual failure can be attributed to precisely one of 
the risks, one assumes that each subject has an under- 
lying continuous failure time T that may be subject 
to censoring. The cause of failure « € {1,...,A} is 
observed along with covariate information. Then the 
cause-specific hazard function for a subject with a co- 
variate vector 2 is defined by 


dz (t|z) = jim =P (t <T<t+At,e=k|T> t,z) 


for k = 1,...,K and A,(t\z) is the instantaneous rate 
of occurrence of the kth failure cause in the presence 
of all causes of failure given z. To predict the sur- 
vival probability of the kth type of failure time with a 
particular set of covariates z, the cumulative incidence 


function, defined by 
F,(t\z) = P(T <t,e =k\z) 


is commonly used. The cumulative incidence function 
F,,(t\z) is the probability of the subject failing from 
cause k in the presence of all the competing risks given 
z. It is easy to show that 


t 
Fy, (t\z) -f S(ulz)Ag(ulz) du 


with the overall survival function S(t\z) = 
exp (- £ yea Ai(ulz) du). Thus, it is natural 
to estimate the cumulative incidence function through 
the cause-specific hazard function. Typically, one 
models the effect of covariates using the proportional 
hazards model ([2], [3]). [4] studied the estimation 
of the cumulative incidence function based on Cox's 
regression model in a competing, risks model. However, 
the proportionality assumption under the proportional 
hazards model may be too restrictive in practice. 
Thus, [5] presented an approach to estimating the 
cumulative incidence function under the additive risk 
model 
Ag(t|z) = Aon (t) + 27 Br, 


where Ao; (-) is an unspecified baseline hazard function 
for the kth failure type and 9; an unknown parameter 
vector. But the lacking ability to describe time-varying 
effects has consequences for the prediction of cumula- 
tive incidence functions. Therefore, we study a flexible 
extension of the additive risk model. The suggested 
approach is the semiparametric additive model based 
on [1], which may be more appropriate in some appli- 
cations. 

To be specific, under the semiparametric additive 
risk model the cause-specific hazard function, given co- 
variates + and z takes the form 


Ag(tla,z) = 27 a(t) +27 Bx. 


where the covariates are partitioned into x with time- 
varying effects and z with time constant effects, a; (f) 
is a p-dimensional locally integrable function, and (3; is 
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a q-dimensional regression vector. The first component 
of x may be set to | to allow for a general baseline haz- 
ard. When some covariates are known or anticipated 
to yield time-varying effects, they will be investigated 
nonparametrically. 

The paper is structured as follows. In Section II we 
propose a method to estimate the cumulative incidence 
function. The finite sample property of the proposed 
estimators is investigated through simulations in Sec- 
tion IIL. In Section IV we illustrate our method with 
data from malignant melanoma study. 


IJ. EstTIMATION OF THE CUMULATIVE INCIDENCE 


FUNCTION 
Let T;,; be the kth latent failure time for individual 
i, where k= 1,....K andi = 1....,n. However, one 


can only observe (T;,€;,4;), where T; = min(T;,C;), 
T; = ming {Ty;.k = 1,..., A}. Here, €; is the failure 
type indicator (e; = & if T; = T,,), 4; is the censoring 
indicator (6; = 1 if T; is observed and 0 otherwise), and 
C; is the independent censoring, variable. We assume 
that T,; does not equal J); for k 41, kl =1,... KK. 
We assume that the cause-specific hazard function for 
T.;, given covariates x and 2 takes the form 


Aei(t|x,z) = a7 a4 (t) + 27 By. (1) 
Let Y,(t) =J(T; > t) indicate the at-risk process of 
the #th individual, where J(-) is the indicator function. 


We organize the covariates into design matrices 
X(t) =(¥ilt)ri....,Ya(t)rn)" 

and 
Z(t) = (Vi(t)21,...,Yal(t)zn)’ . 

Let 4;; = d;I(e; = k). Then Nz,(t) = d,J(T; < ¢) 
indicates whether an event of type k has been ob- 
served by time ¢ for individual i. Using, the estimat- 
ing procedures proposed by [1], each 9, and A,(t) = 
fi a,(u) du, k = 1,...,K can be consistently esti- 
mated by By and A, (t), while treating all the failure 
time T; with e; = k as censored observation. By com- 
bining these we estimate the cumulative incidence func- 
tion for the cause 1, for example, with a particular set 
of covariates x9 and 29 by 


t mS mn” 
Fy (tiz0,20) = f S(ulxo,20) dAy(ularo, 20), 


where 


K 
S(t|x0, 20) = exp (-> Ax(t|zo, »)) 


i=l 


is an estimator of the overall survival probability 
S(t\|xo, 29) and A; is the estimator of the cumulative 
cause-specific hazard function, 


a 
Az(t\r0.20) = [ ar dA;(u) + t22 By. 
To 


Curry BtNe Incidence Function 


Figure 1: Cumulative incidence function of cause 1 (solid line) 
with 50 random estimates (dotted line). The estimates are from 


sample 500 with 30% censoring. 


We show that 7 F, (t\20,20) — Fi(t|20,20)) is 
asymptotically equivalent to a sum of martingales 
Uy(t\xo,29) and it converges in distribution to a 
Gaussian process. The martingale representation of 
U,(t\x9, 29) can also be used to construct a consistent 
estimator of the asymptotic variance function. 


III. 


In this section, numerical studies are conducted to 
evaluate our method. We considered a two dimensional 
covariate x = (1,29), having, the first component of x 
to be 1 for a general baseline and the second compo- 
nent Bernoulli distribution. Covariate z was uniformly 
distributed on [0,1], and we specified rp = (1,1) and 
2% = 0.5. The K = 2 latent failure times were taken to 
be conditionally independent with cause-specific haz 
ard functions given by 


SIMULATION STUDY 


Ax(t|x, 2) = ons (t) + roaxa(t) + 29% 


where a41(t) = a(t) = ago(t) = 1.0 for t > 0, 
ay(t) = 2.0 for 0 < ¢ < 0.5 and 1.0 for ¢ > 0.5, 
8, = 1.0, and $ = 1.5. The censoring C was taken 
to be exponentially distributed with a parameter ad- 
justed, so 10%, 30%, and 50% of the observations were 
censored. 

To evaluate the proposed cumulative incidence func- 
tion estimate we used mean absolute deviation (MAD) 


MAD = > |Fi.(ts) = F.(t.)| 

i=1 re 
where n, is the total number of failure times and ¢; 
is failure time. In Table 1, the three rows show the 
mean of MADs for cause 1, based on 5000 indepen- 
dent samples of various sample sizes and percentages 
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Table 1: Mean absolute deviation (MAD) of predicted cumulative 


incidence functions. 


sample size censoring, 
10% 30% 50% 
250 0.0307 0.0309 0.0310 
500 0.0221 0.0221 0.0222 
750 0.0177 0.0179 0.0180 


of censoring. We note that as sample size increases 
deviation tends to decrease. As the percentage of cen- 
soring, increase, deviation tends to increase mildly, but 
the differences are quite small. In Figure 1 we plot the 
cumulative incidence function for cause 1 under the 
model with 50 random estimates. The estimates are 
based on the sample size 500 with 30% censoring, re- 
spectively. Figure 1 shows that there tends to be close 
to the true cumulative incidence function. 


IV. 


We now illustrate our methodology with an analy- 
sis of data on 205 malignant melanoma patients ob- 
served during the years 1962 to 1977 ([6]). Among 
these 205 patients, 57 patients died from malignant 
melanoma, 14 patients died from causes other than ma- 
lignant melanoma, and the remaining, 134 patients were 
alive at the end of follow-up. The covariates considered 
here were tumor thickness, ulceration status, age and 
sex. The main interest in this melanoma study is to 
predict the patient-specific cumulative incidence prob- 
ability for the melanoma death. 


MALIGNANT MELANOMA STUDY 


We note that sex, age and ulceration did not seem 
to have time-varying effects. To examine the time- 
varying, effect of tumor thickness, we calculated the 
cumulative incidence functions for a 52-year-old male 
patient with ulceration and tumor thickness of 6.76 cm 
(90 percentile of tumor thickness), and we displayed 
its 95% confidence intervals and bands under the semi- 
parametric additive model in Figure 2. In addition, the 
predicted cumulative incidence function based on the 
Cox model was given. The Cox model does not allow 
the covariate to have the time-varying, effect, but the 
semiparametric additive model can handle the time- 
varying, effect. It seems that there is no difference in 
the effect between two models within the first 4 years. 
However, the Cox model and the semiparametric model 
give quite different prediction after about 4 years. Be- 
cause the effect of tumor thickness appears to diminish 
after about 4 years, two models lead to quite different 
conclusions. 


V. CoNcLUSIONS 


Since the Cox model dose not allow the time-varying 
effect of the covariate, the Cox model can not handle 


Carrubtive Incidence Function 


Figure 2: Predicted cumulative incidence function of malignant 
melanoma death for a 52-year-old male with ulceration and tumor 
thickness of 6.76 cm, based on Cox model and semiparametric addi- 
tive model with 95% confidence intervals and bands. 


such effects easily. The semiparametric additive model, 
in the other hand, can show the time-varying effect. 
We see that the semiparametric additive model would 
give a better prediction for the cumulative incidence 
function. 
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Courageous Caring: Capacity for Caring and the Nurse’s Inner 
Life - A Transtheoretical Exploration of Caring Science and the 
work of Parker Palmer 
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Abstract — Individuals engaged in the serving professions 
often encounter deep questions regarding how they live their 
personal and professional lives. These questions can lead to a 
sense of a “divided life”[2] and must be confronted to 
facilitate healing and a sense of “wholeness” [1, 2, 3]. The 
works of Jean Watson and Parker Palmer explore the “inner 
lives” of serving professionals — Watson more specifically 
from the perspective of nursing, and Palmer from the life of 
the teacher. This paper seeks to propose that the two writers 
share in common complimentary conceptual threads that can 
be woven together to inform research and practice in any 
serving profession; and especially in the work of those 
engaged in the teaching of nursing. We examine the shared 
central ontological and epistemological ideas and _ offer 
questions to facilitate dialogue exploring the utility of such an 
approach. 


Keywords — caring science, inner life, inner teacher, Parker 
Palmer, Jean Watson 


INTRODUCTION 


This work represents an initial exploration of shared 
conceptual underpinnings between the writings and 
works of Parker Palmer and Jean Watson. Since 
publication of his seminal work, The Courage to Teach, 
the work of Parker Palmer has grown and expanded into 
a transformational “movement model” of change in 
education. At the same time that the work was 
embraced by teachers and educators at all levels; it has 
grown in reputation as an important tool for building 
courage and renewal “for those engaged in serving 
professions such as teaching, healthcare, law, religious 
and spiritual life, and non-profit and community 
leadership.” [2] The publication has been re-released in a 
10-year anniversary edition, offering new opportunity to 
explore applications to the life of those who serve. The 
writings of Jean Watson propose an evolution of a 
caring science into an interdisciplinary/transdisciplinary 
field grounded not only in the “modern scientific 
orientation toward the physical material world” but also 
integrating “ancient and contemporary wisdoms” [1]. 
Our proposed conjoining of the two bodies of work 
along shared and complimentary conceptual lines offers 
the opportunity to explore applicability to a variety of 


serving professions including nursing, and nursing 
education in particular. 


Il. TRANSDISCIPLINARY THEMES 


While there are a number of companion tenets the two 
works share, important common ideas center in the core 
ontological and epistemological assumptions (both 
explicit and implicit) of each. 


A. Ontology 


Both writers feature an ontological assumption 
regarding the fundamental nature of the idea of 
“wholeness” and unity. The concept of “wholeness” [1] 
and “living undivided” [3] grounds additional core 
companion ideas of living and being in community and 
critical nature of connectedness. 


B. Grounding of Epistemology 


Both Palmer and Watson call into question the 
prevailing empirical epistemology and call for 
recognition and respect for the more metaphysical. This 
idea is expressed respectively by Watson as “our non 
physical spirit-filled existence; and further as “...the 
deep Being I am meeting and have met inside, and I am, 
but am not yet, become/becoming” [1] and as the 
“soul”, “inner teacher” and the “inner life” by Palmer 
[1-2] 


C. Other Ways of Knowing 


Both authors explicate their respect and regard for ways 
of knowing other than those grounded in objectivism 
and suggest that ways of knowing grounded in 
relationships and community should be equally highly 
valued. 


D. Use of Metaphor 


Interestingly, both authors use metaphor (Palmer refers 
to this intentional yet indirect exploration of a difficult 
topic as using “embodiments” called “third things”) [3] 
as an instrument to focus their writing. Watson uses the 
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heart, hand and the eagle as representations of the deep 
messages she proposes. 


Ill. RESEARCH AND PRACTICE APPLICATIONS 


Both Watson and Palmer speak to the need for a 
reexamination of how our professional lives are enacted. 
The notable discussions on the part of each author about 
living “divided lives”[3] or “disheartened or in fear’ [1] 
illustrates the need for new inquiries into ways to 
support the rejoining of our parts — the inner soul with 
the outward enactment of our service and caring actions. 
Both authors suggest that it is precisely through the 
restoration of peace born of the rejoining of heretofore 
separated and struggling parts that those who serve are 
better equipped to offer up their service — in the nature 
of comfort, peace, grace, and ultimately their teaching. 
It is our position that this transtheoretical model can 
serve to 


a) frame future research into the lives teachers of 
nursing lead; 

b) enable explanation of elements required for living 
and teaching to wholeness — in community, and 
further that 

c) nurse educators can be invited to create spaces 
within their classrooms where their students can 
learn to enact undivided practice lives at the outset. 


CONCLUSIONS 


This presentation will offer a summary of key concepts 
from each perspective as foundation for dialogue to 
explore usefulness of the blended works to inform 
individual reflection and practice in serving professions, 
with an emphasis on nursing and nursing education. We 
would offer that an exploration of the nurses’ inner life 
and wholeness is critical to equipping for and creating 
and leading an undivided life of caring and care giving. 
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Abstract — The Initial steps toward designing and 
implementing a voice-guided approach to robotic manipulator 
jogging are outlined in this paper. Even though robotic teach 
pendants continue to become more light weight and easy to 
use, they will always require an operator to have at least one 
hand occupied by the teach pendant during the development of 
an automation task. We are developing an intuitive hands-free 
approach to manipulator jogging and _ application 
development that translates English voice commands into 
manipulator movements and program statements. The system 
is being implemented and tested on a_ Stéiéubli RX60 
manipulator and freely available voice recognition packages. 


Keywords — Speech Recognition, Robotics, Automation, 
Natural Language Processing. 


INTRODUCTION 


The use of robotic manipulators in factory automation is 
commonplace. “Automate or Evaporate” is the saying in 
the manufacturing world. Industrial robotic systems 
improve productivity by increasing throughput and 
enhancing the quality of manufactured goods. It is 
amazing that robotic automation has existed since the 
early 1960s - long before the age of personal computers, 
the internet and email. Industrial robotic tasks include 
welding, material handling, and product assembly. 

Input sensors are often utilized to bring flexibility 
to and enhance the capabilities of a robotic system. For 
example, camera systems can assist robots in 
performing quality control by visual inspection, or 
guiding a manipulator’s end-effector to a desired pose. 
Pressure and proximity sensors are also commonly use 
to determine the location of a part, a tool or the end- 
effector. Audio input sensors, however, have so far 
rarely been used in robotic automation. 

Even though robotic teach pendants continue to 
become more light weight and easy to use, they will 
always require an operator to have at least one hand 
occupied by the teach pendant during the development 
of an automation task. We are developing an intuitive 
hands-free approach to manipulator jogging and 
application development that translates English voice 
commands into manipulator movements and program 
statements. 

Even though there exists a vast array of robotics 
journals, conferences and workshops, and thousands of 
published works on numerous aspects of robotic 
automation, the literature contains very few 


contributions on voice-guided manipulator jogging. [1] 
describes some initial work on a voice guided system 
which was later integrated into a hand gesture 
recognition system [2] so that the robot could be guided 
using both audio and visual commands. [3] is most 
closely related to this work and provides several details 
on that particular implementation. There are also some 
recent articles in medical literature on commercial voice 
assisted robots used in laparoscopic [4] and endoscopic 
[5] surgeries. Some of the reasons for the lack of voice 
guided manipulator technology include: 


e Original industrial systems were not design to 
incorporate voice technology into their controller. 

o This however is rapidly changing as very 
sophisticated robotics programming 
environments are emerging, for example: 
Staubli’s Robotics Studio software and 
VAL3 programming language, FANUC’s 
Proficy, and ABB’s Robot Application 


Builder. 
e Controllers and robotic environments are typically 
noisy 
o This is an unavoidable problem, however, 
modern microphones and voice 


recognition technology do an adequate job 
in filtering out background noise. 
e ~=Readily available voice recognition packages are 
still relatively new and not completely reliable. 

o However, several free systems are 
currently available that do an adequate job 
recognizing commands in a closed domain 
once properly trained by their user. 


Voice recognition software can be somewhat unreliable 
when used across an open domain by numerous users 
for which it as not trained. However, because this 
system will be use for factory automation tasks by one 
operator (or perhaps a small group of operators), very 
accurate voice recognition can be achieved on this 
closed domain if the system is properly trained. 

In this paper, we examine how an audio input sensor 
can enhance robotic automation tasks by describe the 
initial steps towards designing and implementing a 
voice guided system for jogging a robotic manipulator. 
In particular, we provide a detailed overview, including 
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a short informal qualitative analysis, of the two speech 
recognition packages that were used in our experiments. 

The remainder of this paper is organized as follows. 
Section II provides an overview of the two speech 
recognition software packages that were used in our 
experiments. Section III describes the components of 
the initial working system that we have implemented 
including links to online videos demonstrations of the 
system, and Section IV concludes the paper which a 
summary of current and future work. 


Il. SPEECH RECOGNITION PACKAGES 


We have experimented with two speech recognition 
packages: SPINX [6] and MSAPI [7]. As part of the 
contribution of this work we provide specific details on 
each system and report on the PROs and CONs 
including ease-of-use and initial accuracy that we 
experienced with each package. 


A. SPHINX 


Sphinx is based on the Java Speech API developed with 
Sun. JSAPI was released on October 26", 1998. It is 
not in a ‘finished’ state however it is provided with 
some support for the benefit of third party developers 
hoping to add speech recognition to their Java 
programs. 

Sphinx provides wrapper classes for the functions 
within the JSAPI which are commonly used within 
speech recognition software. These include the 
microphone, the recognizer, the dictionary, and the 
linguistic and acoustic models. It uses XML formatted 
configuration files for predefining properties of the 
different parts of the program. The sphinx system was 
developed on a Linux platform and therefore any 
training systems are also implemented on Linux. The 
classes are included as jar files compiled under Apache 
Ant Builder. The grammar files are formatted using 
JSGF or Java Speech API Grammar Format. The 
Grammar is rule base and supports regular expression 
capabilities and the importing of external grammar files. 
Alternate input files for recognition include linguistic 
files with n-gram support. 

Overall, the Sphinx-4 Speech Library is very 
robust. It is fairly easy to implement however takes up 
much extra memory. The recognition abilities are fair 
but improvement would require much time and a much 
further explanation of the workings of the libraries. 
While a training program could be implemented, the 
official training program suggested by Sphinx is Linux 
based and would not be an intuitive method for a real- 
world Windows implementation due to lack of 
simplicity. The grammar formatting is however quite 
easy to follow and understand. 


B. MSAPI 


The Microsoft Speech API was first released around 
1995, and was supported on Windows 95. This version 
included low-level Direct Speech Recognition and 
Direct Text To Speech APIs which applications could 
use to directly control engines, as well as simplified 
‘higher-level’ Voice Command and Voice Talk APIs. It 
has since had continued support within the Windows 
OS. It is designed for implementation among Visual 
Basic, C++, and more recently C#. The more current 
versions of Windows contain a speech configuration 
manager in the control panel which allows you to 
customize the default text to speech synthesis voice as 
well as to create recognition profiles. Microsoft has its 
own built in training program which is well developed. 
Microsoft SAPI uses XML formatted grammars. 
Grammar functionality includes rule defining, property 
name and value specifications, optional segments, and 
lists as well as rule referencing. The MSAPI is built into 
most Windows systems by default for text-to-speech 
and voice recognition support. For this reason, it would 
be a convenient choice because computers would not be 
required to download any additional software. 

Overall, the MSAPI implementation is quite 
successful. There are little extra files required for 
successful execution of the program and there is much 
support both within the package and on MSDN however 
most of it is in C++. The grammar design is rather 
confusing and would not be easily modified, however, 
its complexity does provide support for many powerful 
features. The MSAPI is also far less taxing on memory. 
Initial Working System 

We have implemented an initial working system 
that consists of three primary components: 

e A V+ Voice Command Interface program which 
controls the recognition and transmission of 
commands. 

e A Debug Window which is a child process of the 
V+ Voice Command Program, monitors the V+ 
Voice Command Program’s variables, and displays 
the text being received by the CS7B controller. 

e The Tera-term Window displaying the CS7B 
controller terminal. 

We are developing a XML grammar [8] that allows a 
user to issue several training commands. We have 
captured two short video demonstrations of system 
which includes sound. A screen shot of the first 
demonstration is shown in Figure | and the link to the 
video is also included. 

The system in this first video was not yet trained on 
the user’s specific voice. With a careful examination of 
the video demo, you will notice that the system 
incorrectly recognized “fifty degrees” as “eighty 
degrees”. Also, one of the instructions had to be 
repeated twice before the system recognized it. 
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Otherwise, the system recognized all of the other 
commands perfectly, performing joint rotations (by a 
specified angle), training points, and opening/closing 
the gripper. 


Figure 1. User interacts with our voice guided robotic system. 
To view video demo (with sound) please go to: 
http://faculty.uscupstate.edu/svandelden/VoiceJogging|.wmv 


A second demonstration can be viewed here: 
http://faculty.uscupstate.edu/svandelden/VoiceJogging2. 
wmv. In this second demonstration, the voice 
recognition component has been trained to recognize the 
user’s voice and does not make any errors. Also, the 
grammar has been improved since the first 
demonstration so that the user can now rotate joints 
without specifying an angle, and also translate the end- 
effector with respect to the world coordinate system. 


Il. CONCLUSIONS 


Initial observations are very encouraging and indicate to 
us that implementing an accurate voice-guided system 
for jogging a robotic manipulator can be attained using 
currently available speech recognition APIs. Overall, we 
feel that the MSAPI speech recognition package was 
easier to integrate into the system and gave us better 
initial results when compared to the Sphinx system. 

This initial work is currently being expanded in several 

ways: 

e We are experimenting with an additional C++ 
based voice recognition system [9] and will be 
comparing it to the SPHINX and MSAPI systems. 

e We are currently working on a completed formal 
grammar that encompass all of the commands 
needed to designed any automation task on the 
Staubli RX series of machines which uses the V+ 
system. 

e Once a completed grammar is finalized, we will be 
performing a more detailed and formal quantitative 
and qualitative analysis to determine if the voice- 
guided system improved operator productivity 
during application development. 


e We will also be adapting the current system to a 
Staubli RS20 manipulator which uses Stéubli’s 
most current programming environment and VAL3 
language. We will extend the current system to the 
VAL3 language and, in the process, work to 
develop a general system that is easily adapted to 
new iterations of robotic programming languages. 

e The hand held microphone will be replace by a 
wireless headset to achieve a truly hands-free 
training environment. 
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Abstract — Fascioloides magna, a large fluke reaching nearly 
7.5 cm in length and 3 cm in width, inhabits the liver of deer 
and uses a snail as an intermediate host to complete its life 
cycle. A total of 776 deer livers from 43 counties in South 
Carolina during the deer hunting season from 2002 to 2006 
were examined for the presence of this fluke. The overall 
prevalence of infection was 11.73% and the mean intensity 
was 8 flukes per infected liver. F. magna were found in 25 
counties namely: Aiken, Allendale, Bamberg, Barnwell, 


Berkeley, Calhoun, Charleston, | Cherokee, _ Chester, 
Clarendon, Georgetown, Greenville, Greenwood, Hampton, 
Lancaster, Laurens, Marion, McCormick, Newberry, 


Orangeburg, Richland, Saluda, Spartanburg, Union, and 
Williamsburg. The adult flukes were located within calcareous 
cysts in the liver parenchyma of the host. Evidence of 
considerable amount of damage to the hosts was observed in 
heavily infected livers. Results of this study gives an estimate 
of the geographical distribution of Fascioloides magna in 
South Carolina and will provide valuable information for 
future studies that can be directed towards regulation of deer 
population. 


Keywords — Fascioloides, Trematoda, deer, South Carolina 
INTRODUCTION 


The deer is an important resource in South Carolina but 
its abundance causes problems in certain areas. They 
become constant garden pests and are commonly 
involved in deer-vehicle collisions. Deer also serve as 
natural hosts for many parasites such as Fascioloides 
magna. F. magna are large flukes reaching 7.5 cm in 
length and 3 cm in width. It occurs most commonly in 
the southeastern United States and some of the Great 
Lake States [1] but also has a wide geographic range in 
North America. Its life cycle involves aquatic snails 
and requires wetland areas to facilitate transmission. 
The white-tailed deer, Odocoileus virginianus and elk, 
Cervus canadensis serve as natural definitive hosts for 
F. magna. The fluke sheds eggs, hatch in water, enter 
snails, and encyst in vegetation. The deer gets infected 
by ingestion of these infective cysts during grazing. 
Extensive migration of F. magna in the liver causes 
considerable amount of damage to the definitive hosts. 
However, deer and elk are capable of encapsulating the 
parasites within calcareous cysts in the liver 
parenchyma thus limiting the parasite migration and 
further damage to the host. Although not clinically 


affected by this parasite [2], the deer can serve as 
important reservoir hosts for F. magna. The presence of 
these parasites has been reported in bison, cattle, moose, 
and llamas. These parasites mature in the liver, but they 
do not pass eggs in feces [2, 3]. Cattle and bison are 
affected less severely, but infected livers are condemned 
at slaughter. Sheep are very susceptible hosts for F. 
magna causing deaths within 6 months [4 -7]. Cysts do 
not form around the flukes in the livers of sheep and 
goats, resulting in severe damage to the liver by 
migrating flukes and eventual death of host. The 
occurrence of F. magna in livers of naturally infected 
cattle in South Texas caused substantial loss in cattle 
industry [8] and liver condemnation in Michigan [9]. In 
high-density situations, F. magna can be readily 
introduced into new areas where deer and livestock 
share the same pasture. 

Studies on the prevalence of F. magna in the 
definitive hosts are limited to a small sample size. A 
prevalence study of F. magna in white-tailed deer of 
southeastern United States from 1957 to 1986 included 
15 counties in South Carolina [10]. A prevalence of 25- 
30% and mean intensity of 7.2 — 9.8 were reported from 
white-tailed deer that were collected in 1986 from 
Savannah River Plant (Aiken, Allendale, and Barnwell 
County) and Webb Wildlife Center in Hampton County 
[11]. The present prevalence study includes additional 
counties to obtain a better estimate of the statewide 
geographical distribution of this parasite. It is hoped 
that the results of this study may provide baseline 
information for future studies that can be directed 
towards regulation of deer population and conservation 
of traditional livestock. 


Il. MATERIALS AND METHODS 


Livers were obtained from deer hunters and meat 
processors from August to December of each year from 
2002 to 2006. Samples from freshly slaughtered deer 
were either stored on ice until returned to the laboratory 
at Converse College or maintained in a household 
freezer until examined. Information about the deer 
(e.g., sex, age, location, if known) was recorded. 
Frozen livers were thawed in the refrigerator for at least 
48 hours until the tissues were soft. Using a sharp 
scalpel, shallow incisions were made throughout the 
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surface of the livers. When calcareous cysts were 
encountered, the cysts were carefully cut open to release 
the adult flukes. The remainder of the liver was sliced 
thinly (approximately 0.5 cm) and soaked in water for at 
least 30 minutes. The liver slices were squeezed and the 
sediment in water was passed through a 60-mesh screen 
to collect the smaller, immature flukes. All intact flukes 
as well as the anterior ends of damaged or cut flukes 
were counted. Flukes released from the cysts were 
rinsed repeatedly in physiological saline until all traces 
of blood were removed. All flukes obtained from each 
liver were counted, measured, and preserved in FAA 
(Formalin-Acetic-Acid Alcohol) — solution. The 
prevalence of infection was calculated as the percentage 
of all livers containing F. magna. To calculate the 
intensity of infection, the number of parasites per 
infected liver was recorded. 


Ill. RESULTS 


The overall prevalence of F. magna infection was 
11.73% (91 of 776 livers examined) with a mean 
intensity of 8 flukes per infected liver. F. magna were 
found in 25 out of 43 counties namely: Aiken, 
Allendale, Bamberg, Barnwell, Berkeley, Calhoun, 
Charleston, Cherokee, Chester, Clarendon, Hampton, 
Georgetown, Greenville, Greenwood, Lancaster, 
Laurens, Marion, McCormick, Newberry, Orangeburg, 
Richland, Saluda, Spartanburg, Union, and 
Williamsburg. No liver samples were obtained from 
Lexington, Horry, and Dorchester counties. Regional 
distribution of F. magna in white-tailed deer in South 
Carolina is presented in Table 1. The prevalence is 
lower than previously reported but the mean intensity is 
about the same [1]. 

The adult flukes were found within calcareous cysts 
in the liver parenchyma of the host. Heavily infected 
livers appeared to be deformed (Fig. 1) due to the 
presence of numerous cysts, which replaced most of the 
hepatic parenchyma. Each cyst contained 2-4 adult 
flukes. 


IV. DISCUSSION 


Previous reports on the prevalence of F. magna 
infection in white-tailed deer in South Carolina included 
information from only a few counties [1, 10, 11]. 
Results of this study extend the distribution of F. magna 
to all but 3 counties. In contrast to previous reports, no 
F. magna were found in Colleton, Edgefield and Jasper. 
This may be due to the small sample size. Examination 
of additional liver may reveal presence of parasites in 
these counties. The higher prevalence in the Savannah 
River, coastal counties, and wetlands of the South 
Carolina suggests that F. magna is well established in 
deer populations in these regions. 


Table 1. Comparative Prevalence and Intensity of Infection of 
Fascioloides magna Infection in White-Tailed Deer from 
Various Regions in South Carolina. 


11 (8%) 


_ 5 
323 | 39(12%) 7 


Marlboro, Florence, 
Darlington, Marion, 


12 (10%) 


Figure 1. Liver from a heavily infected deer, Note cysts (C) 
protruding from surface. Each cyst contained 2-4 adult flukes 
arrows). 


The presence of F. magna in Greenville, Greenwood, 
Richland, Clarendon, Calhoun, Orangeburg, Saluda, 
Spartanburg, Cherokee, Lancaster, Marion, and 
Bamberg are being reported for the first time. The 
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presence of these parasites in counties that are at a 
considerable distance from the coastal and wetland 
areas suggests that F. magna was recently established 
through introduction of infected deer. 

Although F. magna rarely cause debilitation to the 
deer, the seriousness of infection to other animals 
cannot be underemphasized. Overpopulation of deer 
and subsequent deforestations due to development of 
new subdivisions for human dwellings cause the deer to 
be introduced to other areas not previously infected. 
When deer and susceptible livestock share the same 
pasture where the appropriate snail hosts are also 
present, serious consequences may occur. Assessment 
of deer harvest, hunter participation in deer hunting, and 
prevalence of parasites which can have implications on 
livestock is an important key to management of deer 
population. 


V. CONCLUSIONS 


The present study on the prevalence of F. magna in 
white-tailed deer in South Carolina includes information 
from counties not previously reported. Results of this 
investigation provide a more current estimate of the 
statewide geographical distribution of this parasite. The 
parasite is widely distributed throughout South 
Carolina. However, the lower prevalence of infection 
compared to the previous reports indicates that the deer 
population is not a serious threat to livestock. 
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Abstract - Sevin, whose active ingredient is I- naphthyl N- 
methylcarbamate or Carbaryl, is a broad spectrum insecticide 
widely used in South Carolina to fight insects in agricultural 
and domestic settings on plants, shrubs, and on pets and in 
their beds. In this experiment, the clastogenic effects of 
Carbaryl were investigated on male albino mice (Mus 
musculus) by using the micronucleus test. Acute doses, 
equivalent to 10% of LCso (Low Dose) and 25% of LCso (High 
Dose), were orally administered to mice. A negative control 
group was treated with water, and the positive control group 
was treated with Colchicine. Mice were euthanized by cervical 
dislocation 72 hours following treatments. Bone marrow 
smears from femurs were prepared and were examined under 
the microscope. A small significant and dose-related increase 
in the frequency of micronucleated erythrocytes was observed 
(p < .05), indicating that Carbaryl has clastogenic effects in 
bone marrow cells. 


Keywords - Sevin, Carbaryl, clastogen, micronucleus, and 
genotoxicity 


INTRODUCTION 


Carbaryl, or 1-naphthyl N-methylcarbamate, is a widely 
used pesticide with the trade name Sevin. Carbaryl is 
registered for indoor and outdoor uses in domestic and 
agricultural settings. It is used on lawns, gardens, pet 
kennels, pet beds, and is directly applied to cats and 
dogs for flea and tick control. 

Carbaryl causes reversible carbamylation of 
acetylcholinesterase, which allows acetylcholine to 
accumulate at cholinergic neuroeffector junctions as 
well as at skeletal muscle myoneural junctions and 
autonomic ganglia. This causes paralysis and eventually 
death of the target organisms, but it can also have 
damaging effects on non-target organisms (URL'). 
Carbaryl is slightly toxic to birds and extremely toxic to 
honey bees and to aquatic invertebrates and _ fish. 
Carbaryl is also toxic to some ecologically beneficial 
microorganisms such as Chlorella vulgaris. The major 
degradate, 1-naphthol, is almost as toxic as Carbaryl to 
beneficial microorganisms (URL'). Carbaryl can cause 
cholinesterase inhibition in mammals, and at high 
exposures, it can cause paralysis and death. It is capable 
of penetrating the skin, mucous membranes, the 
respiratory tracts, and the gastrointestinal tracts of 
mammals, and is rapidly metabolized by many animals. 
It is excreted in the urine as glucuronides and sulfates 


(URL'). Other residues and metabolites may remain in 
the body. 

Little progress has been made in understanding the 
toxicity of Carbaryl. Ten supplemental _ studies 
completed by the Environmental Protection Agency 
suggest that Carbaryl is not a carcinogenic chemical. 
The EPA classified Carbaryl as a weak mutagen, and 
they found Carbaryl has effects on renal function in rats, 
dogs, and humans, but only at high doses. Twenty-four 
studies had been done to evaluate the teratogenicity, or 
tumor causing effects, of Carbaryl. Upon evaluating the 
studies, some were found to be flawed, some indicated 
Carbaryl is not a teratogen, and some demonstrated that 
Carbaryl caused teratogenicity in treated mothers and 
their young. Two of these studies found Carbaryl has 
teratogenous effects in dogs (URL'). Research has 
continued to determine the difference between the 
effects of Carbaryl on dogs versus other animals, and 
the EPA’s summary of these studies states Carbaryl is 
not a potential human teratogen or reproductive hazard 
as long as it is used properly (URL'). However, by 
2004, research data from the EPA suggests that 
Carbaryl is a likely human carcinogen based on vascular 
tumors that occurred in mice (URL’). Hock, 2005, 
Extension Pesticide Specialist at Penn State University, 
wrote that Carbaryl does not accumulate in animal 
tissues; and extensive evidence shows Carbaryl is not 
carcinogenic and does not cause genetic changes in 
animals. Hock also concluded only dogs have had any 
adverse reproduction and birth defects after he reviewed 
studies that were conducted with rats, mice, hamsters, 
gerbils, guinea pigs, rabbits, dogs, sheep, and monkeys 
(URL*). There is apparently a debate about Carbaryl’s 
safety, and no extensive information is available about 
the genotoxicity of Carbaryl. 


Il. MICRONUCLEUS FORMATION 


Micronuclei, or Howell-Jolly bodies, can form from 
nondisjunction or from apoptosis; but more importantly, 
they form when clastogenic events occur, such as when 
acentric chromatid and chromosome fragments lag 
behind during anaphase of mitosis. Aneugens also cause 
micronuclei by causing a whole lagging chromosome, 
which leads to chromosome loss, but aneugen-induced 
micronuclei are larger than  clastogen-induced 
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micronuclei (Schmid, 1975). During telophase after a 
clastogenic event, regular daughter nuclei form and the 
lagging elements are included in a daughter nucleus as 
well, but the size of this secondary nucleus is relatively 
smaller. Since these secondary daughter nuclei are 
considerably smaller than the primary daughter nucleus, 
they are called micronuclei. 

Similar events take place if the spindle apparatus is 
not functioning properly. Spindle apparatus malfunction 
is seen if cells have been treated with Colchicine, which 
is the chemical used in the positive control group of this 
experiment. When the spindle apparatus malfunctions, 
the main nucleus normally will not be present; instead, 
many nuclei will be present that are smaller than typical 
daughter nuclei but larger than a typical micronucleus 
(Schmid 1975). 


Ill. MATERIALS AND METHODS 


Commercial Sevin containing 22.5% active ingredient 
Carbaryl was administered to the Sevin treatment 
groups. Calculations were performed to determine the 
amounts of Sevin to be administered to the 10% LCS0 
(Low Dose 43.75mg/kg) and 25% LCS0 (High Dose 
109.375mg/kg) treatment groups by using the literature 
value of 437.5 mg/kg oral LC50 for mice (Rybakova, 
1966). Colchicine was dissolved in distilled water for 
positive control treatments according to the literature 
value of 6 mg/kg oral LC50 for mice (URL*). Swiss 
Albino Mice weighing between 20 and 24 grams were 
used in the experiment. Mice were kept in cages with 
four mice per group, and they were fed standard pellet 
food daily, given fresh tap water about every two days, 
and cedar bedding was changed about every two days 
before experiments began and for the duration of the 
experiments. The mice in each respective group were 
close in weight, and an average weight was calculated 
for each group, which was used in the calculations of 
treatment amounts. 

The micronucleus test was done according to 
Schmid, 1975 with some minor modifications. Sevin 
high dose (109.375mg/kg) and low dose (43.75mg/kg) 
and Colchicine (6mg/kg) were administered in an acute 
oral treatment to their respective groups, and the 
negative control group was orally given distilled water. 
The mice were euthanized via cervical dislocation 72 
hours after treatment, and bone marrow was obtained 
from both femurs of each mouse using a 0.9% NaCl 
solution. The bone marrow samples were centrifuged 
for 5 minutes at 5000 rpm. The supernatant was 
discarded and the pellet was re-suspended in a drop of 
the NaCl solution. About one half of a drop of the bone 
marrow suspension was placed on each slide, and the 
slides were smeared with the bone marrow. The bone 
marrow smears were allowed to dry overnight and were 
stained the next day with Giemsa and May-Grunewald. 


The slides were then viewed and cells were counted in 
order to determine the number of micronucleated 
erythrocytes per 1000 erythrocytes. The numbers 
obtained were statistically analyzed and P-values were 
calculated with ANOVA. 


IV. RESULTS 


Micronuclei were present in both Sevin treatment 
groups, and some cells even contained multiple 
micronuclei. A small significant and dose-related 
increase in the frequency of micronucleated erythrocytes 
was observed (p < .05), indicating that Carbaryl has 
clastogenic effects in bone marrow cells. Nucleoplasmic 
bridges, as well as binucleated cells, were noted in this 
experiment in low dose and high dose treatment groups. 
Some of the binucleated cells also contained 
micronuclei. 

Some abnormal cells in the high dose treatment 
group had hair-like projections around the outside of the 
cells and darkly stained circular bodies around the cell 
membranes. These strange cell abnormalities are 
unknown. Cells with micronuclei were counted and 
their ratio to the total number of cells was individually 
significant for both treatment groups. 


V. CONCLUSIONS 


The cells in the high dose Carbaryl treatment group with 
the hairy projections and the darkly stained circular 
bodies show that Carbaryl causes abnormal cell 
morphology, and the reason for these strange 
morphologies is currently unknown. The occurrence of 
micronuclei in Carbaryl treatment groups provides 
evidence showing Carbaryl either causes chromosomal 
breaking or damage to the spindle fibers (Schmid, 
1975). The chromosome breaking effects could lead to 
cancer formation, and since Carbaryl treatments cause 
chromosomal breakage and lagging elements during 
mitosis, it is reasonable to conclude that Carbaryl has 
genotoxic effects and should be further investigated. 
Nucleoplasmic bridges and binucleated cells were 
unexpectedly observed. Their presence is indicative of 
chromosomal rearrangement, a highly important event 
in carcinogenesis, from exposure to a genotoxic agent 
(Fenech et al, 2003). The presence of nucleoplasmic 
bridges in Carbaryl treatment groups shows that Sevin 
may also cause chromosomal rearrangement, and 
therefore can play a role in cancer formation. A 
recommendation for future experiments is to use the 
cytokinesis-block micronucleus assay, in which 
nucleoplasmic bridges, binucleated cells, and 
micronuclei are scored (Thomas et al, 2003). It is 
necessary to acquire a measure of dicentric chromosome 
and chromosome ring formations of abnormal 
chromosomes by examining the frequency of 
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nucleoplasmic bridges since these are capable of 
producing nucleoplasmic bridges (Thomas et al, 2003). 
Since mice were acutely treated with high doses of 
Carbaryl in this experiment, future studies should use 
chronic treatments at lower doses to see the effects of 
chronic exposure to Carbaryl; since typically in nature, 
Carbaryl is chronically taken in by mammals in smaller 
doses. 
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Abstract — As habitat fragmentation increases due to 
urbanization and/or agriculture, the likelihood of remaining 
habitat patches being able to support viable animal 
populations decreases. Herpetofauna are model organisms 
for studying the impact of habitat fragmentation on animal 
populations, as they are relatively easy to sample and often 
rely on more than one habitat type for population persistence. 
We discovered an abandoned homestead on our campus and 
completely encircled the homestead with a drift fence. Our 
objectives with the drift fence study were to (1) inventory and 
monitor local herpetofauna, (2) assess the use of the 
homestead as a rookery site and (3) assess the use of the 
homestead as a hibernaculum. Between 4/25/07 and 11/15/07 
we captured 473 animals, representing 9 reptile species and 7 
amphibian species. Interestingly, Agkistrodon contortrix 
(Copperhead) and Thamnophis sirtalis (Garter Snake) we 
captured during the summer were gravid and entering the 
homestead site, supporting our hypothesis that artificial 
structure provided by the homestead may be used as a rookery 
area by some herpetofauna. In addition, 8 of 10 snakes we 
captured during the last month of snake activity were entering 
the homestead site, supporting our hypothesis that some 
herpetofauna may use the homestead as a hibernaculum. 


Keywords — _ habitat fragmentation, 
disturbance, hibernaculum, rookery 


anthropogenic 


INTRODUCTION 


Biological systems are facing ever-increasing pressures 
related to anthropogenic disturbances. For example, 
urbanization and agriculture are fragmenting the 
landscape at an alarming rate. Increases in habitat 
fragmentation decrease the likelihood of remaining 
habitat patches being able to support viable animal 
populations. In particular, the impacts of fragmentation 
on population persistence may be more detrimental for 
species that require multiple habitat types to survive 
(e.g., a species that requires a summer foraging area and 
a winter hibernaculum). Small patches are likely to 
consist of more homogeneous habitat relative to intact 


areas. Abandoned homesteads are an aspect of 
fragmented landscapes that increase habitat 
heterogeneity in patches where they occur. Often 


abandoned homesteads provide added structure/shelter 


and a different thermal profile relative to surrounding 
habitat. 

We discovered an old homestead on USC Upstate’s 
campus. The homestead is located in a patch of forest 
surrounded by urban and agricultural development. To 
assess the use of the abandoned homestead by 
herpetofauna (reptiles and amphibians) we completely 
encircled the homestead with a drift fence. Our 
objectives with the drift fence study were to (1) 
inventory and monitor local herpetofauna, (2) assess the 
use of the homestead as a rookery site and (3) assess the 
use of the homestead as a hibernaculum. 


Il. METHODS 


Drift fences with funnel traps and pitfall traps are a 
standard method used to inventory and monitor 
herpetofaunal communities [1]. Thus, to assess use of 
the abandoned homestead by herpetofauna, we installed 
a 62m drift fence around the homestead in March of 
2007. We dug a 15cm deep trench around the 
homestead. We erected pre-staked silt fencing (91cm 
high) in the trench and buried the bottom of the fence. 
We placed a pair of traps every 3m around the fence, 
alternating between funnel traps and pitfall traps for the 
length of the fence. We placed one trap of a pair on the 
inside of the fence and one trap of a pair on the outside 
of the fence. In total, we surrounded the fence with 20 
pitfall traps and 20 funnel traps. We used 18.9L buckets 
as pitfall traps. We drilled holes in the bottom of each 
bucket for drainage, and then buried the buckets flush 
with the fence and surface of the ground. We placed a 
sponge in each bucket to act as a flotation device (life 
raft) for animals captured during periods with heavy 
rain. We constructed our funnel traps using 0.64cm 
hardware cloth, following the template provided by [2]. 

We checked the fence daily for trapped animals. We 
recorded the trap number and species name for each 
captured animal. We transported captured animals to 
the laboratory for data collection. We recorded the 
length and mass of each reptile and amphibian captured. 
We permanently marked snakes weighing more than 
20g with PIT-tags. In addition, we used probes to 
determine the gender of each snake and used palpation 
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to determine the reproductive condition of female 
snakes. Following data collection, we transported 
captured animals back to the fence for release. 


Il. RESULTS 


Between 4/25/07 and 11/15/07 we captured 473 
animals, representing 9 reptile species and 7 amphibian 
species (Table 1). Interestingly, the Agkistrodon 
contortrix (Copperhead) and Thamnophis - sirtalis 
(Garter Snake) we captured during the summer were all 
gravid (pregnant) and entering the homestead site. 
Thus, data we collected this summer supported our 
hypothesis that artificial structure provided by the 
homestead provides a rookery area for some 
herpetofaunal species. In addition, 8 of 10 snakes 
captured in late fall (9/26 — 10/26/07; represented the 
last month of snake activity at the fence) were entering 
the homestead site. Thus, data collected during the fall 
supported our hypothesis that artificial structure 
provided by the homestead may provide a hibernaculum 
area for some snake species. 


IV. DISCUSSION 


Herpetofauna (reptiles and amphibians) are model 
organisms for studying the impact of habitat 
fragmentation on animal populations, as they are 
relatively easy to sample and often rely on more than 
one habitat type for population persistence. For 
example, many snake species need both foraging and 
hibernation areas for population persistence. Our data 
are consistent with the idea that abandoned homesteads 
may act as surrogate hibernacula or rookery areas for 
some snake species. As we continue to build the drift 
fence database, we will be able to evaluate the degree of 
site fidelity exhibited by herpetofauna using the 
homestead site. For example, we will be able to 
determine if the same individual snakes return to the 
homestead each year to hibernate. 
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Table 1. Herpetofauna captured in the Homestead Drift Fence 
between 4/25/07 and 11/15/07. N = number captured. 


Species name: Common Name: | N= 
Reptiles: 
Agkistrodon contortrix Copperhead 
Carphophis amoenus Worm Snake 10 
Coluber constrictor Black Racer 9 
Diadophis punctatus Ringneck Snake 2 
Elaphe obsolete Black Rat Snake 10 
Opheodrys aestivus Rough Green | 1 
Snake 
Scincella lateralis Ground Skink 
Storeria dekayi Brown Snake 
Thamnophis sirtalis Garter Snake 13 
Amphibians: 
Bufo americanus American Toad 18 
Bufo fowleri Fowlers Toad 343 
Hyla Gray Treefrog 4 
versicolor/chrysoscelis 
Plethodon glutinosus Slimy Salamander | 8 
Rana catesbeiana Bullfrog 3 
Rana clamitans Green Frog 8 
Rana spenocephala Leopard Frog 36 
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Abstract — The student-led conference can be a successful 
program in enhancing the reading comprehension, critical 
thinking skills, and literacy of first-year students through its 
innovative combination of the traditionally successful 
strategies of peer mentorship, critical thinking activities, and 
discussion forums. The student-led conference’s strengths as 
a program are inherent in its synthesis of tried and true 
methods of education. As an evaluation of the success of this 
innovative model, we examine at the Fall 2007 student-led 
conference on Bobbie Ann Mason’s novel, In Country, which 
was coordinated, designed, and assessed based on current 
research in the scholarship of teaching and learning.. 


Keywords — first-year experience, reading comprehension, 
pedagogy 


INTRODUCTION 


The student-led conference can be a successful program 
in enhancing the literacy of first-year students through 
its innovative combination of the traditionally 
successful strategies of peer mentorship, critical 
thinking activities, and discussion forums. The student- 
led conference’s strengths as a program are inherent in 
its synthesis of tried and true methods of education. 
While many universities employ first-year reading 
programs to use a shared reading experience to improve 
critical reading and thinking skills, few efforts have 
been made to connect more advanced student leaders 
with the first-year students to achieve these goals. As an 
evaluation of the success of this innovative model, we 
will look at the Fall 2007 student-led conference on 
Bobbie Ann Mason’s novel, In Country, which was 
coordinated, designed, and assessed based on current 
research in the scholarship of teaching and learning. 
Conference rationale and design 

In essence, the student-led conference is itself a 
natural progression of educational development, 
consistent with current trends in educational research. 
The popular trend right now appears to be the 
combination of methodologies within the classroom. 
The purpose of these combinations is to capitalize on 
the strengths of certain approaches while compensating 


for any weaknesses that may be inherent within them. 
As recently as 2002, Arthur Applebee articulates this 
trend in his article “Engaging Students in the 
Disciplines of English: What are Effective Schools 
Doing?” He suggests several pedagogical approaches to 
“Improve reading, writing, and language achievement 
for all students,” but warns, “No one of these 
approaches is sufficient to make a difference, but taken 
together they can have a significant effect on what 
students know and are able to do.” [1] 

The student-led conference has been developed as 
the synthesis of the tried and true methods of peer 
mentorship, critical thinking activities, and discussion 
forums to enhance reading comprehension and literacy 
skills among first-year students. The innovative aspect 
of the student-led conference extends to its nature as a 
supplemental program. That is to say, while it is a 
perfect model of a traditional supplemental program, its 
implementation and intended audience is something 
very different from _ tradition. Traditionally, 
supplemental programs are used for those students who 
are in some way—either through racial minority, low 
socioeconomic status, or other factors—at particular 
risk of failing. The student-led conference is intended to 
serve as supplemental support for students of all ethnic 
or socioeconomic backgrounds. It can help further the 
achievement of all students, whether already suffering 
academically or not. 

There are numerous reasons why the development 
of student leadership is an important goal of most 
colleges and universities. However, student leadership 
serves a specific purpose in application to the student- 
led conference, mainly to help foster and develop 
critical thinking skills in first-year participants. Their 
ability to do this lies in the unique ability of student 
leaders to identify with the students they are leading. 
The age similarities and common social climate of 
advanced student leaders and first-year students makes 
student leaders the ideal resource in development of 
first-year student’s critical thinking skills. Student 
leaders in the student-led conference serve as models of 
disposition, attitude, and behavior for their fellow 
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students. Engaging student leaders in critical reflection 
and analysis can in turn engage an entire student 
population to do so. 

The student-led conference is designed to assist 
students in the integration and synthesis of various 
critical thinking and reading strategies in an appropriate 
and relevant way. This is accomplished through two 
different segments within the conference. First, 
students are broken up into break-out session groups. 
Each group is assigned a particular perspective through 
which to analyze the novel. Student leaders present 
information they consider interesting and relevant. 
Student participants are encouraged to respond and an 
open conversation ensues. This offers students the 
opportunity to become authorities on certain aspects of 
the novel through their assigned perspective. After the 
break-out sessions, all students are brought back 
together for a group discussion focused on integrating 
the various perspectives. This portion of the conference 
is headed by a student moderator and a discussion panel 
comprised of student leaders from the various break-out 
session groups. Through interactive discussion, 
students construct a comprehensive understanding of the 
novel with respect to the various perspectives of study. 


CONCLUSIONS 


The student-led conference was formally assessed in 
different measures in order to determine its potential for 
success in achieving its articulated goals. The fall 2007 
student-led conference at USC-Upstate opted for a 
locally developed survey, which is, according to 
Laughgraben, “useful in answering specific questions 
unique to the common reading initiative and of 
particular interest to the program or campus.” [2] The 
student-led conference incorporated qualitative 
assessment by adding to its survey a 
comments/reflections section after the quantitative 
survey section. Overall, the assessment results of the 
student-led conference are promising. The median and 
average scores reflect a positive experience and success 
in achieving conference goals. Qualitative assessment 
of the conference also reflects a positive experience. 

So, what is cleaning our lenses about? It is about 
providing students with scopes through which to 
evaluate not just literature, but the world in which they 
live. It is about fostering further development of critical 
thinking skills in those students who have already begun 
to do so, adjusting and refocusing their scopes so to 
speak. It is about encouraging that same development 
in other students who may never have engaged in these 
higher level thinking skills before. It is about granting 
them the opportunity to accomplish these things through 
their own accord. Beyond the students, it is about a 
college institution reevaluating its role as an educational 
environment, reshifting collegiate perspectives on what 


students should be learning and how to best go about 
teaching them those things. Supported both by theory 
and as well as statistical assessment data, the student-led 
conference can be seen as a hope for a brighter 
academic future. The overall goal of the college 
experience is to make student individuals more 
knowledgeable about the careers they wish to perform 
in, more productive, and more efficient at what they do, 
so as to encourage future success. Implementing a 
program like the student-led conference is reflective of 
the way a college institution can, in turn, serve to 
educate itself into being more knowledgeable , more 
efficient, more productive, and more successful at what 
it does. 
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Abstract — While taking into consideration the origin and 
development of the magi in literature and art, I studied how 
contemporary American society portrays the magi in kitsch 
art. Since kitsch is formulized based on past representations, 
it is necessary to study how the magi have been portrayed 
beginning with the original magi story found in Matthew. 
Although the Bible only provides a glimpse of the magi, 
tradition has expanded this story through art and literature. 
Many of the contemporary magi portrayals still contain 
elements of the traditional imagery, so the kitsch subjects are 
recognizable. The magi’s portrayals in kitsch art fall into two 
general categories: the traditional and the less traditional. 
The kitsch pieces based on the traditional magi vary in 
message from ethnic elitism to multicultural awareness, while 
others are used to stimulate nostalgia. The less traditional 
kitsch, using nonhuman representations, further removes the 
nativity figures from the Biblical story as it dehumanizes the 
figures. Therefore, the viewers identify less with the nativity 
figures. By removing any discomfort or spiritual challenge in 
the nativity message, the American Christian consumers are 
left with only half-truths and secular themes. As a whole, the 
magi’s portrayal in kitsch art damages the religious message. 


Keywords — Kitsch, Art, Magi, Wise Men, Christian 
INTRODUCTION 


For centuries three richly dressed men have been seen 
following a star or presenting a newborn babe with gifts. 
They worked their way from illuminated manuscripts 
and the portals of Cathedrals to the card racks of 
Hallmark and the mantels of our homes. Some of their 
characteristics have changed over time, but as a whole, 
they are still easily recognized as The Three Wise Men 
(or magi). While taking into consideration the origin 
and development of the magi in literature and art, I 
studied how contemporary American society has 
portrayed the magi in kitsch art. 

As a mass produced product, kitsch has a 
significant impact on today’s capitalistic society. 
Acknowledge-ment of kitsch’s influence is seen in the 
recently published books which discuss the artistic 
value of kitsch as, in general, fine art is held as “high 
art” while crafts and kitsch are seen as “low art.” 
Several books, like Ward’s Kitsch in Sync, analyze 


kitsch’s effects on fashion, TV, and music. My 
research, which addresses kitsch’s influence on a 
religious topic, builds upon these scholarly works about 
kitsch. 

In addition, my study also adds to historical 
research on the origins of the magi. My research 
continues this analysis of who the magi were. However, 
it is not based on how historical documents have 
portrayed the magi, but how society has portrayed them 
and why. 

In researching this topic, I gathered information 
from writings pertaining to the biblical, historical and 
traditional background of the magi, and various views 
on kitsch. I obtained pictures of magi art pieces from 
Christmas shops and online stores. Most of the kitsch 
magi pieces come in the form of nativity figurines and 
Christmas cards. 


Il. KITSCH 


Before it is possible to study the magi in kitsch, it is 
necessary to define the term kitsch. However, despite, 
or because of, the abundance of kitsch objects, it is very 
difficult to define this term. In the book, Kitsch and 
Art, Tomas Kulka provides one of the clearest 
definitions. He says an object is kitsch when it conveys 
typical emotions, its subject matter is easily identifiable, 
and it possesses little novelty [1]. It is important to 
note that as Kulka puts it, there are “degrees of 
‘kitschiness’” [1]. Rather than a piece being non-kitsch 
or kitsch, there is a spectrum, so a piece may be very 
kitschy or only share a few kitsch elements. 


Ill. HISTORY OF THE MAGI 


A. Biblical and Historical 


Since kitsch is formulated based on past representations, 
it is necessary to study how the magi have been 
portrayed in earlier periods. The original story of the 
magi is found in Matthew chapter 2. The Greek text 
uses the word “magos” which is often translated as 
“magi” or “wise men” [2]. Raymond E. Brown notes 
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that the magi were likely wise men, astrologers or 
astronomers, and/or magicians. The idea of the magi as 
“kings” arouse partly from the rich gifts they brought 
and also from the Old Testament references of kings 
worshipping Jesus. The Bible only hints towards the 
origins of the magi saying in Matthew 2:1, they came 
“from the east,” but it does imply they all came from the 
same country [2]. 


B. Traditional 


Figure 1. The three wise men, Dartmouth Foreign Studies 
Program in Rome 2003: Dartmouth College, http://www.dart 
mouth.edu/~classics/rome2003/updates/week7_8/nov10.html. 


Although the Bible only provides a glimpse of the magi, 
tradition has developed a much more expansive story 
through art and literature in both Eastern and Western 
Europe. Western Europe settled on three magi since 
there were three gifts mentioned in Matt 2:11. Geoffrey 
Grigson explains that the magi were each assigned a 
name, gift, and often age and origin. Melkon (or 
Melchior) of Persia was often portrayed as old, bearded 
and bringing gold. Balthasar of Arabia was middle- 
aged, had a dark beard or skin, and _ brought 
frankincense. Gaspar (or Caspar) of India was a 
beardless youth, and gave myrrh [3]. Later, as Richard 
C. Trexler shows, exploration led to the magi 
representing three different continents: Asia, Africa, 
Europe [4]. 


IV. CONTEMPORARY PORTRAYALS 


Many of the traditional elements are still used in the 
contemporary magi portrayals. I have divided these 
contemporary pieces into two general categories: the 
traditional (or human portrayals) and the less traditional 
(or non-human portrayals). 


V. CONTEMPORARY PORTRAYALS: 
TRADITIONAL 


The more traditional portrayals are of three men, 
generally solemn, garbed in rich clothing. The men are 
seen following the star or worshiping Jesus. These 
more traditional nativities often convey messages 
regarding ethnicity and sentiment. 


A. Ethnicity 


Betty Spackman comments that kitsch can be linked to 
“colonial elitism” as it promotes stereotypes and false 
images of others [5]. In a similar way, the kitsch 
nativities can be used to promote ethnic elitism by 
portraying these important religious figures of the 
nativity as the ‘desired’ ethnicity, sometimes black but 
most commonly white. 

In contradiction to the message of ethnic superiority, the 
magi can also be used to promote equality or 
multicultural awareness by portraying the three magi as 
different ethnicities, generally Asian, African, and 
European. This theme is closer to the Biblical message 
as the magi foreshadowed the extension of God’s 
second covenant to include not only Jews but also 
gentiles. 


B. Emotion 


Many of the nativities conveying messages about 
ethnicity also draw on the emotional side of kitsch. 
Kitsch loves to present idealized moments of the past. 
Many pieces imitate a craft or hand-made appearance to 
stimulate pastoral imagery and remind people of the 
time before mass production. For example, one set of 
magi using the whittled look is advertized as having the 
ability to bring “a perfect touch of country charm to 
your Christmas décor” [6]. Many pieces attempt to 
generating feelings of warmth and comfort. The 
advertisement for a set of three children magi reads, 
“Remember the days when you, or your children, were 
part of the Sunday school Christmas pageant?... This 
brand new set brings back those warm and wonderful 
memories” [7]. These magi are clearly not created to 
provide spiritual enlightenment but to recall a nostalgic 
moment. 

In order to create these happy and romanticized 
emotions, kitsch must distance negative attributes, 
creating an unrealistic dream world. One example of 
this idealization can be seen in the representation of the 
magi standing or kneeling in adoration when it is likely 
they prostrated themselves before Jesus. This 
unhygienic and humiliating action of lying on the 
ground would create unpleasant emotions in the 
American viewer, and therefore be unfit for kitsch. 
Having the magi and other nativity figures portrayed in 
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this world of perfection destroys the purpose of Jesus’ 
incarnation as a perfect world does not require a savior. 


VI. CONTEMPORARY PORTRAYALS: LESS 
TRADITIONAL 


Beyond idealizing the magi, many kitsch nativities take 
it a step further and remove not just the flaws that 
humans have but the humanness of the magi by 
portraying them as animals or objects. These 
representations range from smiling snowmen to various 
types of animals include cats, dogs, ducks, owls, bears, 
and even moose. Although these non-human depictions 
may be the least traditional, they still have many 
traditional elements, such as crowns and gifts, so the 
magi are still identifiable. Interestingly, many people 
described the non-human representations as 
“simplified” and good for children. However, to teach 
children about their Savior coming to earth using rubber 
ducks sounds like a good recipe for bad theology. 


Figure 2. Cavalcade of Bad Nativities, Going Jesus, 
http://biblical-studies.ca/blog/wp/2005/12/27 /jesus-junk-and- 
christian-kitsch-5-special-kitschmas-holiday-edition/. 


The portrayal of the nativity people, particularly 
Jesus, as animals, dehumanizes them. The human 
viewers feel less connection with the non-human 
nativity and therefore do not feel as responsible for 
fulfilling its spiritual challenges. For example, it 
destroys the message of the Son of God humbling 
himself in becoming human. Jesus’ divinity and 
sacrifice is vital to explaining why the magi would 
make the journey and freely bestow rich gifts and 
worship. When the figures are portrayed as humans, the 
viewers are more likely to associate themselves with the 
people involved in the nativity and see that they too may 
be called on to make journeys and sacrifices for God, 
like Jesus and the magi did. To many, this realization is 
foreboding and disliked, so the animal nativities allow 
them to celebrate the Christmas season without 
challenging their faith. 


VII. CONCLUSIONS 


Most of the effects of having religious art which is 
kitsch, like the magi, produce negative implications for 


the religious subject. Because kitsch uses cliché images 
and is produced in large quantities, religious kitsch 
often stimulates complacency rather than worship. 
Additionally, the repetition and abundance of kitsch 
creates the impression that the objects convey truth. For 
example, since there are almost always three magi in the 
kitsch pieces, many people believe that this number is 
Biblically accurate when, in reality, the Bible does not 
give a number. Not only does the repetition give the 
idea of accuracy, but it also causes people to be easily 
infiltrated by the messages in the kitsch which are often 
unrelated or even contradictory to the Biblical meaning. 
By focusing on conveying ethnicity issues or nostalgia 
and dehumanizing the nativity figures, the consumers 
are left with only half-truths and secular themes. The 
magi’s portrayal in kitsch damages their religious 
message. 

However, the fault may lie less with the kitsch and more 
with the consumers, as in a capitalistic environment the 
buyers are largely responsible for what is produced. 
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Abstract - Knowledge discovery analysis algorithms have the 
potential to generate a large number of patterns, many of 
which might not be interesting. Therefore, an important 
problem in the field involves the reduction of volume with the 
discovered patterns, and establishing some sifting criteria 
such as a measure for interest. In addition to statistical 
measures and domain specific measures, an important 
measure of interestingness is: whether or not the pattern can 
be used in the decision making process of a business to 
increase profit. Hence, actionable patterns, such as action 
rules, are interesting knowledge by themselves. In this paper, 
we consider a new method for decreasing the space of action 
rules, by focusing on generalizations, or the creation of 
summaries The number of rules is additionally decreased by 
employing the cost of the generalized rules, and removing the 
high cost (least useful) ones. Hence, we are discovering a 
concise form of useful action rules. 


Keywords - action rules, interestingness, actionable 
knowledge discovery, decision support systems. 


INTRODUCTION 


Knowledge discovery, or data mining, is frequently 
referred to in the literature as the process of extracting 
interesting information or patterns from large databases. 
There are two major directions in data mining research: 
patterns and interest. The pattern discovery techniques 
include: classification, association, and _ clustering. 
Interest refers to the pattern applications in business, or 
other organizations, being useful or meaningful [1]. 

Since the pattern discovery techniques often 
generate large amounts of knowledge, they require a 
great deal of expert manual to post-process the mined 
results. Therefore, one of the central research problems 
in the field relates to reducing the volume of the 
discovered patterns, and_ selecting appropriate 
interestingness measures. 

These measures are intended for selecting and 
ranking patterns according to their potential interest to 
the user. Good measures also allow the time and space 
costs of the mining process to be reduced. Although 
much work has been conducted in this area, so far there 
is no widespread agreement on a formal definition of 
interestingness in this context. Based on the variety of 
definitions presented to-date, interestingness is perhaps 
best treated as a broad concept that emphasizes: 
{conciseness, coverage, reliability, _ peculiarity, 


diversity, novelty, surprisingness, utility,} and 
{actionability} [2]. 

We focus on actionability. An important measure of 
interestingness is: how actionable the patterns are, i.e. to 
what extend the user can act on them to his/her 
advantage. For instance, whether or not the pattern can 
be used in the decision making process of a business to 
increase profit. Hence, recent research focuses on 
making it easier for the user to grasp the significance of 
the mined rules, in the context of a business action plan 
[1, 3-10]. 

In this work, we present a theoretical approach 
which will decrease the space of action rules, by 
focusing on generalizing, or creating summaries. 
Further, we evaluate the cost of the generalized rules, 
and additionally decrease the number of rules by 
removing the high cost, or least useful, ones. We, 
therefore, discover summaries of interesting action 
tules. In this way, we reduce the volume of the mined 
action rules, and present the user with the essence - the 
more general and more interesting actionable 
knowledge. 


Il. RELATED WORK 


An action rule, provides hints to a business user to what 
changes within flexible attributes are needed in order to 
re-classify customers from low profitability to high 
profitability class, introduced by Ras an Wieczorkowska 
[7]. It is assumed that attributes in a database are 
divided into two groups: stable and flexible. By stable 
we mean attributes whose values cannot be changed 
(age, place of birth, number of children). On the other 
hand, attributes (like interest rate, or loan approval) 
whose values can be changed or influenced are called 
flexible. Each action rule was originally constructed 
from certain pairs of association rules. The notion of 
action rule was extended by Tsay and Ras in [10], and a 
new simplified strategy for extraction was proposed by 
Dardzinska and Ras in [6]. 

Pobably Ras et al.'s work on action rules is the 
pioneer of the action rule mining [4-7, 10]. The notion 
of actionable attribute and the stable attribute is found 
from the beginning of their work. In most of their 
methods, they use a heuristic rule discovery method first 
to obtain as set of rules then they use a procedure which 
pairs a rule which predicts the positive class with a 
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related rule which predicts the negative class. Unlike an 
exhaustive method, their method can miss important 
rules. 

Mining action rules from scratch [1, 4, 10], Le. 
directly from the database without using pairs of 
classification rules, or a similar approach which will 
present an exhaustive method, would supply us with all 
important rules. Clearly, the space of such rules is quite 
huge, so a generalization technique, such as creating 
summaries, would provide great means for reducing the 
space and furnish the user with the essence of the 
actionable knowledge. 

Finally, incorporating the cost of action rules into 
the generalized rules would further decease the space of 
such rules, and leave only the most actionable or 
interesting rules. 


Il. GENERALIZATION OF ACTION RULES 


In [4] Ras and Wyrzykowska propose a new simplified 
strategy for constructing action rules. We adopt this 
strategy as the first step in our proposed method, and as 
an approach which allows for mining action rules from 
scratch [1, 4, 10], i.e. directly from the database without 
using pairs of classification rules. We therefore use an 
exhaustive method that would supply us with all 
important rules as a start. 

Since we are extracting the actions rules by 
"grabbing" objects directly from the database, as 
described in the previous section, our next step is to 
cluster the objects into groups, i.e. groups of rules, 
which are close to each other. Such grouping would 
allow us to combine similar rules together later in the 
process. 

We use a grid-based method, STING: STatistical 
INformation Grid [11]. We choose this method because 
of its advantage of fast processing time and its typical 
independence of the number of objects (scales well). 


The result of STING renders a set X of n clusters 
X= {X1, X2, X3, ..., Xn} 


In this way, cluster X1 contains a set R1 of action rules 
which are supported by objects in X1. 


R1 = {ri€ R: X1 NM sup(ri) 4B} — (d, d2— dl) 


Where ri are the action rules in R1, and d is our decision 
attribute. 

Generalization of the data ivovles replacing low- 
level or "primitive" (raw) data with higher-level 
concepts through the use of concept hierarchies. For 
example, categorical attributes, like street, can be 
generalized to higher-level concepts, like city or 
country. Similarly, values of numerical attributes, like 


age, may be mapped to higher-level concepts, like 
young, middle-aged, and senior. In this way, we form 
interesting and compact descriptions of raw data at 
different concept levels, which are called summaries. 
For that purpose, in this work we assume hierarchical 
attributes. 

Since we have clustered the action rule space, we 
have ended up with n clusters, where each cluster 
contains a set Rn of similar rules. Next, we will 
generalize the attributes of these rules to create a 
summary, or a higher-level action rule - Fig. 1.a. Each 
such summary will cover a certain portion of the action 
tule space; and, it may go outside its cluster boundary or 
overlap with another summary as shown on Fig. 1.b. 
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Figure 1.a. Generalizing the action rules for each cluster, 
example hierarchical attribute eye color in cluster X1. 
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Figure 1.b. Summaries - higher level rules. 
IV. COST OF ACTION RULES 


Typically, there is a cost associated with changing an 
attribute value from one class to another - more 
desirable one. The cost is a subjective measure, in a 
sense that domain knowledge from the user or experts in 
the field is necessary in order to determine the costs 
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associated with taking the actions. Costs could be [6] Tzacheva, A. A. and Ras, Z. W. (2007). “Constraint 
monetary, moral, or a combination of the two. For Based Action Rule Discovery with Single Classification 
example, lowering the interest percent rate for a Rules”, In: Proceedings of 2007 Joint Rough Set 
customer is a monetary cost for the bank; while, Symposium (JRSO7) Conference on Rough Sets, Fuzzy 


: Z ‘ Sadi ae f Sets, Data Mining and Granular Computing. 
changing the marital status from married’ to ‘divorced [7] Ras, Z. and Wieczorkowska, A. (2000). “Action Rules: 
has a moral cost, in addition to any monetary costs 


how to increase profit of a company’, In: Principles of 


which may be incurred in the process. Feasibility is an Data Mining and Knowledge Discovery, (Eds. D.A. 

objective measure, i.e. domain independent. Zighed, J. Komorowski, J. Zytkow), Proceedings of 
According to the cost of actions associated with the PKDD’'00, Lyon, France, LNAI, No. 1910, Springer, 587- 

classification part of action rules, a business user may 592. 

be unable or unwilling to proceed with them. We adopt [8] Dardzinska, A., and Ras, Z. W. (2006). “Cooperative 

the definitions of cost from [5]. discovery of interesting action rules”, In: Proceedings of 


the Seventh International Conference on Flexible Query 
Answering Systems (FQAS). 

[9] Jiang, Y., Wang, K., Tuzhilin, A., and Fu, A. W.-C. 
(2005). “Mining patterns that respond to actions”, In: 


Once we have created the higher-level action rules, 
or the action rule summaries, we may examine the cost 
associated with each summary. Clearly, the summaries 


of low cost are more actionable, 1.e. easier for the user Proceedings of the Fifth IEEE International Conference 
to accomplish. Therefore, they are more interesting. on Data Mining (ICDM'05). 

Hence, if the summary has high cost, we may [10] Yang, Q. and Cheng, H. (2002). “Mining case bases for 
disregard it as being of low interest to the user. In this action recommendation”, In: Proceedings of the IEEE 
way, we would further decrease the space of the mined International Conference on Data Mining (ICDM'02). 
action rules. [11] Wang, K., Yang, J., and Muntz, R. (1997). “STING: A 


statistical information grid approach to spatial data 
mining’, In: Proceedings of 23rd _ International 


V-CORELUSIOND Conference on Very Large Data Bases (VLDB'97). 


In this work, we present a theoretical approach which 
decreases the space of action rules, by focusing on 
generalizing, or creating summaries through the use of 
hierarcical attributes. By incorporating the cost, we 
discover summaries of interesting action rules. In this 
way, we reduce the volume of the mined action rules, 
and present the user with the essense - the more general 
and more interesting actionable knowledge. 

Directions for the future include employing a more 
generic approach for creating summaries, which would 
allow for using non-hierarcical attributes as well. For 
instance, taking intervals with numerical values, or a 
subset for non-numerical ones. 


REFERENCES 


[1] He, Z, Xu, X., Deng, S., and Ma, R. (2005). “Mining 
action rules from scratch”, Expert Systems with 
Applications, 29(3): 691-699.. 

[2] Geng, L. and Hamilton, H. J. (2006). “Interestingness 
measures for data mining: a survey’, ACM Computing 
Surveys, 38(3), Article 9. 

[3] Elovici, Y. and Braha, D. (2003). “A decision-theoretic 
approach to data mining”, Data Mining and Knowledge 
Discovery, 2(4): 311-324. 

[4] Ras, Z. and Wyrzykowska, E. (2007). “ARoGS: Action 
tules discovery based on grabbing strategy and LERS”, 
In: Proceedings of 2007 ECML/PKDD Third 
International Workshop on Mining Complex Data (MCD 
2007). 

[5] Tzacheva, A. A. and Ras, Z. W. (2005). “Action rules 
mining”. International Journal Of intelligent Systems, 
20(6):719-736. 


Sponsors: Staubli, Spartanburg Regional, Sodexho, USC Upstate Page 78 


April 11, 2008 


Reactions to Disappointing Performance Outcomes in 
Manufacturer-Distributor Relationships 


Amy Cox 
Economics, Accounting and Business Department 
Converse College 
580 East Main Street, Spartanburg, SC 29302 
amy.cox@converse.edu 


Abstract - This paper examines managerial reactions to poor 
performance outcomes from interorganizational relationships, 
notably how future resource commitments to the relationship 
are affected by specific types of resources and_ specific 
performance. The phenomena of interest are studied in a 
controlled experiment, using MBA students. Results indicate 
that more concrete performance measures lead to lower levels 
of resource commitments after negative results. 

Keywords’ - escalation of 
commitment. 


relationship marketing, 


INTRODUCTION 


Relationship marketing, with its emphasis on long-term, 
highly committed partnerships, has become a major 
paradigm for studying interorganizational linkages in 
marketing. As defined in [1], “Relationship marketing 
refers to all marketing activities directed toward 
establishing, developing and maintaining successful 
relational exchange (p. 22).” This broad definition 
recognizes that relationship marketing has implications 
for a company beyond its relationships with its end 
customer, and that interorganizational partnerships, 
especially in the distribution channel, play a crucial role 
in such relationship marketing [2]. 

The authors of [3] and [4] indicate that one useful 
approach for improving understanding of how such 
relationships develop would be to examine what they 
call episodes in the relationship. One relational episode 
that should be examined in this light is the reaction of 
partner organizations to performance outcomes early in 
the development of the relationship. The extant 
literature discusses satisfaction with the partner's 
performance of their duties [3], but it does not address 
what happens when that performance is not satisfactory. 
Potential barriers to exit may lead to increases in the 
level of resources committed to a_ problematic 
relationship--an escalation of commitment--as partner 
organizations try to solve the problem. 

Alternatively, escalation of commitment in 
relationships may prove to be an error resulting from 
biased decision making. The traditional view of 
escalation of commitment is that it is a mistake, a case 
of “throwing good money after bad, or committing new 
resources to a losing course of action” [5, p. 578]. 


An issue that should be examined in the 
relationship marketing literature is the role that specific 


types of resource commitments (e.g. money, 
information, time) play in the development of 
relationships. The interaction between organizations 


may be characterized as exchanges of bundles of 
resources, both physical and social [6]. 


Il. HYPOTHESES 


Briefly, the type of resource originally committed to the 
relationship (information, services or money) and the 
type of performance measurement used to report the 
assumed negative results (sales, customer satisfaction 
figures) are both expected to have a direct effect on the 
decision to commit further resources after the receipt of 
negative performance results. 

The author of [7] found that for investments one is 
not accustomed to tracking mentally (time in his case), 
the tendency is to escalate. There are formal systems in 
place in organizations that allow (or force) managers to 
track money and goods. Therefore, escalation of the 
same resource will occur for information and services, 
but not for money. 

Hla: If high levels of information or services (relative 
to money) were originally committed to the relationship, 
higher levels of information or services will be 
committed after the receipt of disappointing results. 
H1b: If high levels of money (relative to information or 
services) were originally committed to the relationship, 
lower levels of money will be committed after the 
receipt of disappointing outcomes. 

Individuals were more willing to invest time to 

recover a sunk cost of money, and vice versa [7]. This 
logic is also applicable to manufacturer-distributor 
relationships. If the distributor has received sufficient 
funds, but is performing poorly, then the manufacturer 
will look at other aspects of its interaction to determine 
what else is missing. This results in a competing 
hypothesis to that above: 
H2a: If high levels of information or services (relative 
to money) were originally committed to the relationship, 
higher levels of money will be committed after the 
disappointing results. 
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H2b: If high levels of money (relative to information or 
services) were originally committed to the relationship, 
higher levels of information and/or service will be 
committed after the disappointing results. 

Traditional escalation studies provide feedback in 
terms of profit. Other measures of performance are also 
relevant in organization relationships [8], and thus serve 
as potential sources of feedback. These include revenue 
and end customer satisfaction [9]. 

Some studies in the literature indicate that when 

credible standards are present, escalation does not occur 
[10]. Following this train of reasoning, escalation 
would be more likely to occur when the information 
received is unclear. This would probably be the case in 
terms of feedback like customer satisfaction, which is 
open to possible reinterpretation by a manager [11], and 
has unclear and complex financial implications. 
H3: If the disappointing results are presented in the 
form of relatively concrete, unambiguous measures (e.g. 
sales dollars), further overall resources will be 
committed at lower level than if the disappointing 
results are presented in the form of more ambiguous, 
less concrete measures (e.g. customer satisfaction 
scores). 

There is evidence that expenditures are more easily 

tracked when they are in the same form as the initial 
investments [7]. Applying that logic to performance 
measures: 
H4: If disappointing results are presented the same 
metric as the initial investment (e.g. money/sales 
numbers or information/customer satisfaction scores), 
further resources of all types will be committed at a 
lower level than when results are presented in a 
different metric than the original investment. 


Ill. SAMPLE AND METHODOLOGY 


These hypotheses were tested in an experiment, using 
Master’s of Business Administration (MBA) students. 
The final sample size was 114 subjects (19 subjects per 
cell). The final sample was 70% male and 30% female. 
The average age was 28.64 years. Seventy-nine percent 
of the sample reported some full-time work experience; 
the average amount of full-time work experience for 
these subjects was four years. 

Subjects were given a case study and asked to read 
it carefully. The case study presented background on a 
fictional manufacturing company, and a memorandum 
written to the subject in their role as vice-president of 
divisional sales. The case study described a distributor 
who was not performing as expected. The subject then 
returned the case study to the investigator and received 
in return a set of questions measuring the dependent 
variables. 

The experiment was a 3 (type of resource) by 2 
(type of performance measure) factorial. The 


independent variables were defined as follows. Type of 
resource had three qualitative levels: money, 
information, and services. Type of performance 
measure had two qualitative levels: sales figures and 
customer satisfaction _ scores. These were 
operationalized by descriptions in the case study memo. 

The primary dependent measure was the type and 
amount of additional resources a subject committed to 
the distributor after reading the case study. Items 
measured each specific resource on a nine-point scale 
with anchor points of ‘large increase’ (9) and ‘large 
decrease (1).’ There were two money items (margins 
and discounts), two information items (customer 
research reports and competitive intelligence) and two 
services items (sales training and management training). 
These items were formed into scales. Factor analysis 
and reliability calculations indicated that the scale items 
belonged together. Subjects also responded to a nine- 
point item about ‘all types of resources and assistance.’ 
There were also a variety of manipulation checks and 
control measures, none of which affected the results. 

Hypotheses were tested by running planned 
contrasts in analysis of variance tests. The relevant 
means are presented in the table below. All hypothesis 
tests assumed an alpha of .05. 

**Hypothesis la: no significant difference between 
the means on the information or service scale. 
Hypothesis 1b: the lower score on the money scale 
approached significance (p=.057). Hypothesis 2a: the 
higher scores on the money scale approached 
significance (p=.057). Hypothesis 2b: no significant 
difference between the means on the information or 
service scale. Hypothesis 3: the mean on the “all 
resources item” for those seeing satisfaction measures 
was significantly higher that the mean for those seeing 
sales numbers (p=.000). Hypothesis 4: there was no 
significant difference between the means for the 
combination of | money/sales numbers and 
information/customer satisfaction measures. 


Table 1. Dependent Measure Mean Scores 


Money Information Services 
Scale Scale Scale 
Original 
Resource 
Money 8.29* 12.34 11.95 
Information | 9.66* 11.44 12.89 
Services 8.50* 11.42 11.05 


* differences approach significance at p=.057 
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Performance Measure Item: All 
Resources 
Sales 4.97** 
Satisfaction 6.07** 
Combination 
Money/sales 4.79 
Information/satisfaction | 6.00 
Services/satisfaction 5.84 


** difference significant at p=.000 
IV. CONCLUSIONS 


A. Theoretical Implications 


If the results of this study are valid, and the lack of 
support for the various hypotheses is not due to 
methodological limitations, then the implications for 
theory on escalation are very interesting. Rather than 
focusing on the resources committed—the level or 
nature of such resources—research should be focusing 
on the nature of the feedback provided to subjects. 
These results would seem to indicate that the 
explanation of escalation as a result of unclear feedback 
[10] is correct for this situation, while the mental 
accounting explanation of [7] is not strongly evident. It 
is possible that the contextual focus on and attention to 
performance and its measurement makes 

managers more sensitive to those results and causes 
them to disregard any personal tendency to focus on the 
particular type of resource used. This may also be a 
further example of what [12] discusses, the idea 

that escalation is a complex phenomenon that may be 
determined by multiple causes. 


B. Managerial Implications 


Obviously, the role of performance measures is crucial 
in relationship development. This study indicates that 
manager need to pay close attention to which measures 
they use and to be wary of using measures that are too 
easily subject to reinterpretation. Based on these 
results, managers would not seem to be particularly 
concerned about monitoring the mix of resources they 
offer to partners, as the perception seems to be that 
different types of resources do not have precise effects 
on the distributor, and therefore 

manufacturing managers do not need to think about the 
resources differently. 
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